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Fig. 1a: Estremadura no actual território português e na Península Ibérica (Carta Hipsométrica de Portugal 
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Fig. 22: Geologia da Estremadura (Excerto de SGP, 1992, escala 1:500.000). Principais unidades geológicas: 
Maciço granítico de Sintra (cor rosa); Complexo vulcânico de Lisboa (cor castanho claro e laranja); 
Calcários, margas e grés do Jurássico e Cretácico (cor verde e azul); Depósitos terciários e quaternários 
(cor cinza, creme e amarela). 
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Fig. 23: Principais unidades geológicas do actual território português (Forenbaher, 1999, fig. 5). Fachada 
atlântica correspondente à Estremadura e aos maciços calcários; Depósitos aluvionares das bacias do Tejo 
e Sado; substrato hercínico do macicço antigo peninsular. 
 





Fig. 24: Provável contorno da costa atlântica do actual território português por volta de 4000 a.n.e. (Daveau, 
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Fig. 25: Área das antas de Belas: A- Carrascal, B- Pedra dos Mouros, C- Estria, D- Monte Abraão, E- Povoado e 
gruta artificial das Baútas, F- Serra das Éguas/Espargueira, G- Grutas artificiais do Tojal de Vila Chã 1-3 
(CMP 416, SCE, 1992b). 
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Fig. 26: Área das antas dos Campos de Trigache: A- Pedras Grandes, B- Batalhas, C- Trigache 4, D- Trigache 1, 
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Fig. 27: Área das antas de Loures: A- Carcavelos, B- Tufo, C- Crastro de Ponte de Lousa, D- Salamandras, E- 
Alto da Toupeira 1, F- Grutas das Salemas, G- Alto da Toupeira 2, H- Povoado do Alto da Toupeira, I- 





Rui Boaventura – As antas e o Megalitismo da região de Lisboa – ANEXO 1 8 de 11
 
Fig. 28: Área das antas de Verdelha dos Ruivo: A- Casal do Penedo, B- Gruta de Verdelha dos Ruivos (Pedreira 
do Casal do Penedo 1), C- Povoado da Pedreira do Casal do Penedo 2, D- Monte Serves, E- Povoado de 
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Fig. 30: Área da anta de Pedras da Granja (CMP 416, SCE, 1992b). 
 






























































Fig. 31: Anta de Pedra dos Mouros. 1. Planta parcial hipotética baseada em V. Leisner (1965); 2. Ilustração 
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Fig. 32: Anta de Pedra dos Mouros. 1-2.. Vista de sul com localização das gravuras cruciformes em 1933 
(ALeisner); 2. Vista de oeste, ainda com o esteio B inteiro em 1933? (ALeisner); 3. Vista de oeste em 2004, 
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Fig. 33: Anta de Pedra dos Mouros. 1. Estampa de V. Leisner (1965) da planta e materiais recolhidos; Estampa 
de V. Leisner (1965) dos materiais de Anta de Belas; 3. Estampa de materiais de Pedra dos Mouros (13 e 15) e 
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Fig. 34: Anta de Monte Abraão. 1. Alçados de C. Ribeiro (1880); 2. Planta baseada em V. Leisner (1965), por sua 
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Fig. 35: Anta de Monte Abraão. 1. Vista de oeste, em 1933 ou 1944 (ALeisner); 2. Vista de sul, em 1933 ou 1944 
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Fig. 39: Anta de Monte Abraão. 1. Estampa de V. Leisner (1965) dos artefactos votivos de calcário; 2. Ídolo 
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Fig. 40: Anta de Monte Abraão. Pedra lascada. 1-5. Lâminas; 6. Lasca apontada; 7. Raspador; 8-12, 14-17. 
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Fig. 42: Anta de Monte Abraão. 1. Seixo basalto assemelhando-se a machado; 2. Seixo com sinais de percussão; 





Rui Boaventura – As antas e o Megalitismo da região de Lisboa – ANEXO 2 13 de 100
  
Fig. 43: Anta de Monte Abraão. 1-2. Grandes contas de osso; 3. Cabeça maciça de alfinete; 4. Caixa cilíndrica de 
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Fig. 44: Anta de Estria. 1. Planta baseada em V. Leisner (1965); 2. Alçado de C. Ribeiro; 3. Vista de oeste, em 
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Fig. 45: Anta de Estria. 1. Planta baseada em V. Leisner (1965) reorientada e com esteio H; 2. Vista no final da 
limpeza de 1986, verificando-se a pré-existência do esteio H (foto de T. Marques, Arquivo do ex-IPA); 3. Vista 
de sudoeste com as superfícies de thalassinoides; 4. Vista do esteio H, seguido do corredor reinventado(?); 5. 
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Fig. 47: Anta de Estria. 1. Estampa de V. Leisner (1965) com os artefactos votivos de calcário e “alabarda” 
votiva; 2. “Alabarda” votiva; 3. Ídolo plano-convexo de calcário com possíveis tatuagens faciais, 4. Lúnula 
com decoração. (Des. C. Pereira e RB). 
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Fig. 49: Anta de Estria. 1-2. Grandes pontas bifaciais (Des. F. Sousa); 3. Taça de bordo espessado; 4. Taça 
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Fig. 50: Anta do Carrascal. 1. Planta de C. Ribeiro (1880); 2. Planta baseada em V. Leisner (1965); 3. Alçados 
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Fig. 51: Anta do Carrascal. 1. Vista de nascente, em 1944 (ALeisner); 2. Vista de nascente, na década de 50? 
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Fig. 52: Anta do Carrascal. 1. Estampa de V. Leisner (1965) com a planta e materiais recolhidos; 2-11. Lâminas; 
12-13. Geométricos; Desenho do casal Leisner atribuindo a proveniência do braçal de arqueiro da anta de 
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Fig. 53: Pego Longo. 1. Secções da estrutura segundo C. Ribeiro (1880); 2. Alçado de C. Ribeiro; 3. Planta e 
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Fig. 54: Antas de Trigache 1 e 2. 1. Planta de Trigache 1 baseada em V. Leisner (1965); 2. Vista de F. C. Ribeiro 
junto de Trigache 1, na década de 20 (Leisner e Ferreira, 1961); 3. Planta de Trigache 2 baseada em V. 
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Fig. 55: Antas de Trigache 3 e 4. 1. Planta de Trigache 3 baseada em V. Leisner (1965); 2. Vista de nascente com 
F. C. Ribeiro junto de Trigache 3, na década de 20 (Leisner e Ferreira, 1961); 3. Planta de Trigache 4 
baseada em V. Leisner (1965); 4. Vista de nascente com F. C. Ribeiro junto de Trigache 4, na década de 20 
(Leisner e Ferreira, 1961). 
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Fig. 56: Anta de Trigache 1 e necrópole de Trigache. Estampas, segundo V. Leisner (1965), com a planta e 
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Fig. 58: Anta de Trigache 2. Pedra lascada. 1-7. Geométricos; 8-9. Lâminas; 10. Núcleo de lamelas; 11. Possível 
fragmento de grande ponta bifacial; 12-22. Pontas de seta de base convexa; 23. Ponta de seta de base côncava; 
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Fig. 59: Anta de Trigache 2. 1. Ídolo-placa; 2. e 4.“Garfo” de cabelo; 2. Alfinete de cabelo com cabeça simples e 
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Fig. 61: Anta de Trigache 3. Pedra lascada. 1-8 e 10. Lâminas; 9. Furador sobre lâmina; 11. Núcleo de lamelas. 
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Fig. 62: Anta de Trigache 3. Pedra lascada. 1-5. Pontas de seta de base convexa; 6-8. Pontas de seta de base 
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Fig. 64: Anta de Trigache 4. Pedra lascada. 1-5. Geométricos; 6. Possível geométrico; 7-9, 11-12. Lâminas; 13. 
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Fig. 67: Anta de Conchadas. Estampa com os recipientes cerâmicos, segundo V. Leisner (1965).  Figura 81 
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Fig. 68: Anta de Conchadas. 1. Planta baseada em V. Leisner (1965) com deslocamento do esteio A assinalado; 
Vista de nascente com F. C. Ribeiro junto da anta, na década de 20 (Leisner e Ferreira, 1961); 3. Geométricos 
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Fig. 69: Anta de Pedras Grandes. 1. Vista de nordeste com F. C. Ribeiro junto da anta, na década de 20; 2. Vista 
de nordeste, em 2004; 3. Vista de sudoeste em 1944 (ALeisner); 4. Vista de noroeste em 1944 (ALeisner); 
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Fig. 70: Anta de Pedras Grandes. 1. Estamap com a planta e materiais recolhidos, segundo V. Leisner (1965); 2-5. 
Lâminas; 6. Geométrico; 7. Lasca retocada, assemelhando-se a geométrico; 8-10 e 12. Raspadores; 11. 





Rui Boaventura – As antas e o Megalitismo da região de Lisboa – ANEXO 2 41 de 100
  
. 71: Anta de Pedras Grandes. Planta realizada durante a camFig panha de 2001 pela empresa Era, Arqueologia, 
assinalando-se a área inicialmente intervencionada por esta. 
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. 72: Anta de Pedras Grandes. 1. Afloramento das bancadas calcárias, próximo da anta, do lado norte; 2. 
Remoção dos esteios tombados, em 2004; 3-4. Aspecto da anta no final dos trabalhos de 2004, vista de 
nascente e de poente; 5-6. Anta com os este
Fig
ios colados e reimplantados nos alvéolos identificados, em 2005. 
Francisco Boaventura com 1,5 m de altura. 
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. 73: Anta de Pedras Grandes. 1. Planta final da intervenção de 2004, notando-se os alvéolos e o contraforte 
do esteio de cabeceira (U5);
Fig
 2. Reconstituição da planta da anta, nomeadamente assumindo-se a existência de 
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. 74: Anta de Alto da Toupeira 1.  1. Planta baseada em V. Leisner (1965); 2. Aspecto da anta e área 
envolvente (sem pedreira), a quando da visita do casal Leisner, em 1944; 3. Aspecto final da escavação 
realizada em 1959 por V. Leisner e O. V. Ferreira, vista de sudeste (ALeisne
Fig
r); 4. O. V. durante os trabalhos 
de 1959, notando-se a norte a cratera da pedreira entretanto em exploração. 
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. 75: Anta de Alto da Toupeira 1 e 2. Estampas com a plantaFig  e alçado de Alto da Toupeira 1 e os materiais 
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. 76: Anta de Casaínhos. EFig stampa com os artefactos polidos e afeiçoados, nomeadamente os ídolos-placa, 
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. 78: Anta de Casaínhos. Estampa coFig m os artefactos idoliformes, adornos, recipientes cerâmicos decorados e 
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Fig. 81: Anta de Casaínhos. 1-2. Alçado e planta baseados em V. Leisner (1965); 3. Localização da maioria dos 
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. 86: Anta de Casaínhos. 1. Enxó, parcialmente reaproveitada como machado (Des. C. Pereira); 2. Lagomorfo 
(Des. C. Pereira); 3. Ídolo almeriense (foto d
Fig
e J. P. Ruas, ex-IPA); 4. Fragmento de concha de Pecten maximus; 
5. Pente votivo (foto de J. P. Ruas, ex-IPA). 
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. 87: Anta de Casaínhos, em 1961. 1. J. C. França, V. Leisner, G. Zbyszewski e O. V. Ferreira (esquerda para 
a direita) no final da escavação da anta; 2. Vista da anta, de nascente, no
Fig
 final da escavação notando-se o 
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. 88: Anta de Casaínhos. 1. Vista de sul, em 1961, notando-se o sedimento não escavado em redor do esteio C, 
(ALeisner); 2. Vista de sul, com a posição de achado do ídolo-pinha (triângulo invertido), face ao alvéol
Fig
o do 
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. 87a: Anta de Casaínhos, em 2005. 1. Aspecto da anta vista de sul, notando-se o alvéolo do esteio C, ainda 
com parte das ped
Fig
ras de calço, não escavadas; 2. Vista de este, notando-se o substrato convexo onde se 
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. 88a: Anta de Carcavelos. 1. Vista de sudoeste, em 1944 (ALeisner); 2. Aspecto do interior da câmara, em 
1986 (AGMarques); 3. Vista de sudoeste no início dos trabalhos em 2005; 4. Vista de sul, no início dos 
trabalhos em 2005; 5. Vista de nordeste, notando-se o anel pétreo 
Fig
junto dos esteios; 6. Vista de nascente, 
notando-se o substrato margoso sob o anel pétreo de fraca potência. 
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. 89: Anta de Carcavelos. 1. Planta esquemática de G. Marques, baseada naquela produzida por V. Leisner 
(1965). Assinala-se a vala de sondagem em 1992, com a localização dos achados, nomeadamente do ídolo 
“pinha”; 2. Vala de sondagem escavada po
Fig
r camadas artificiais; 3. Ídolo pinha recolhido próximo do esteio 
U5, na entrada da câmara. (AGMarques). 
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Fig. 90: Anta de Carcavelos, 2005. Plano 2 da escavação. Era ainda perceptível a vala de sondagem de 1991-1994 
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. 91: Anta de Carcavelos, 2005-2006. 1. Concentração de ossadas humanas na U34; 2. Ídolo afuselado junto 
das ossadas human
Fig
as da U34; 3. Ídolo cilíndrico e ossadas humanas sob pedras tombadas do interstício entre 








avação, notando-se no 
substrato margoso alterado os restos de tocas de animais. Ao fundo o alvéolo U59. 
. 92: Anta de Carcavelos, 2006. 1. Restos do anel pétreo e calços externos do esteio U9; 2. Área mais afectada
do sepulcro, notando o que parece ter sido uma toca de grandes dimensões; 3. Em primeiro plano o alvéolo
(U59), notando-se o anel pétreo interno, de calço dos esteios; 4. Aspecto final da esc
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. 93: Anta de Carcavelos. 1. Situação dos esteios da anta e alvéolo (U59) de implantação, talvez de UFig 12; 2. 
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Fig 5. 
ase convexa; 17. Furador; 18-19. Geométricos; 20. Entalhe, de quartzo branco; 21-22. 
Lascas retocadas. 
. 94: Anta de Carcavelos. 1-6, 8-11. Lâminas; 7. Núcleo de lamelas, de quartzo; 12 e 16. Pontas de seta; 13-1
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Fig  com caneluras; 2-3. enxós; 4. fragmento de machado reutilizado como 
percutor; 5. Percutor esferóide. 
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. 98: Anta de Carcavelos. 1. Ídolo afuselado com possíveis orifícios representando “olhos”, bem como outros 
no seu topo, para além das incisões paralelas nas extremidades; Ídolo cilíndrico rombóide, com representação 
de olhos e “tatuag
Fig
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Fig  1. Vaso com decoração campaniforme impressa; 2-5. Taças com decoração 
campaniforme impressa. 
. 102: Anta de Carcavelos.
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Fig iforme incisa; 3. Taça com 
decoração campaniforme incisa; 4. Taça com decoração campaniforme impressa. 
. 103: Anta de Carcavelos. 1-2. Fragmentos do mesmo vaso com decoração campan
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. 104: Anta de Carcavelos. 1-5. Botões com aletas e perfuração em “V”. Os botões 4 e 5 apresentam incisões 
nas aletas; 6. Fragmento de possível braçal de arqueiro; 7. Alfin
Fig
ete de cabelo simples; 8. Furador de osso; 
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. 105: Anta de Carcavelos. 1. Concha de Pecten sp; 2. Taça com decoração caFig mpaniforme impressa; 3. Botão 
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. 106: Anta de Casal do Penedo. 1. Planta baseada em M. Vaultier e G. Zbyszewski (1951) com extrapolação 
do limite sul; 2. Planta da publicação original (Vaultier e Zbyszweski, 1951); 3. Visita do casal Leisner à anta 
em 1944, notando-se a ameaça da lavou
Fig
ra junto do sepulcro (ALeisner); 4. Aspecto da anta em 1946, no início 
da intervenção de 1946 (AVFerreira). 
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. 108: Anta de Casal do Penedo. 1. Geométricos e lâmina (Des. F. Sousa); 2.Fig  Contas de colar, com destaque 





Rui Boaventura – As antas e o Megalitismo da região de Lisboa – ANEXO 2 81 de 100
  






Rui Boaventura – As antas e o Megalitismo da região de Lisboa – ANEXO 2 82 de 100
  
Fig. 110: Anta de Monte Serves. 1. Planta com base em C. North (1973); Aspecto da anta no início da sua 
escavação; 3. Fragmentos ósseos junto da cabeceira, lado nordeste; 4. Aspecto a entrada do sepulcro, onde se 
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. 111: Anta da Arruda. 1-3: Excertos do caderno de campo de J. L. Vasconcelos referentes à anta da Arruda. 
1. Posição da anta face ao Casal das Antas de Baixo; 2. Planta da anta realizada no 1º dia de trabalhos com 
adições sequentes; 3. Estratigrafia registada dentro da anta; 4-5: Planta 1:100 e alçado desenhados em 
Fig
cartões encontrados junto dos materiais arqueológicos. 4. Dimensão real; 5. Reduzido 40% (AJLVasconcelos). 
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. 112: Anta da Arruda: 1. Planta redesenhada a partir do esboço sem escala de J. L. Vasconcelos: A-M- esteios, 
1- ossos, 2- ídolo-placa, 3- fragmento de ídolo cilíndrico e mó, 4- dente de animal, 5- osso humano, 6- machado, 7- lâmina 
de sílex, 8- frag. ídolo-cilíndrico, 9- osso, 10- núcleo, 11- cerâmicas, 12- cerâmicas, 13- machado, 14- goiva (?), 15- ossos 
humanos, 16- torrão com ossos humanos, 17- punhal e conta, 18- vértebra humana, 19- frags. ídolo-cilíndrico e ossos 
humanos, 20- lança, # pedra deitada; 2. Esquema da anta com as medições realizadas por J. L. Vasconcelos; 3. 
Fig
Planta redesenhada a partir do cartão, similar à de V. Leisner (1965). (AJLVasconcelos). 
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Fig. 113: Anta da Arruda. 1. Estampa de materiais de V. Leisner (1965); 2. Ídolo cilíndrico; 3. Mó dormente (Des. 
C. Pereira e RB).
JLVasconcelos). 





Rui Boaventura – As antas e o Megalitismo da região de Lisboa – ANEXO 2 86 de 100
  
Fig. 114: Anta da Arruda. 1-2. Grandes pontas bifaciais; 3 e 5. Lâminas; 4. Núcleo (
aso cerâmico; 7-8. Recipientes com decoração campaniforme (Des. C. Pereira e RB). 








Fig. 115: Anta de Pedras da Granja. Planta baseada em G. Zbyszweski e colaboradores (1977), assinalando-se as 
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Fig. 118: Anta de Pedras da Granja. 1. Conjuntos de lâminas hoje em paradeiro incerto (Zbyszweski et al, 1977); 
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Fig. 119: Anta de Pedras da Granja. 1-5. Núcleos de lamelas; 6. Lamela; 7-8. Geométricos; 10-18. Pontas de seta 
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Fig. 120: Anta de Pedras da Granja. 1-8. Pontas de seta de base convexa; 9-13. Pontas de seta de base recta e 
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Fig. 122: Anta de Pedras da Granja. 1-5. Contas de pedra verde; 6. Conta bitroncocónica em rocha negra; 7. 
Haste de alfinete de cabelo de osso; 8. Provável pente votivo de osso; 9-10. furadores de osso; 11. Osso 
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Fig. 124: Anta de Pedras da Granja. Estampa de recipientes cerâmicos, segundo G. Zbyszweski e colaboradores 
(1977). 
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Fig. 125: 1-3. Anta(?) de S. Pedro (Sintra). Machado com etiqueta referindo-se um dólmen em S. Pedro; 4. Ficha 
associada a material cerâmico campaniforme, referindo-se a um “dólmen” na Quinta da Piedade, mas poderá 
corresponder ao pseudo-tholos da Bela Vista (Museu Geológico). 
 
 









































Quadro 22: Datações de sepulcros de região de Lisboa 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Correio-Mór 
ICEN-1099 
Carvão recolhido durante a 
escavação. 




5470-5220 (95,4) Neolítico antigo; 




Ossos humanos 6330±60 -21,12 5370-5220 (68,2) 5480-5210 (95,4) Neolítico antigo; 
Carvalho, 2007b 
Pedreira das Salemas 
ICEN-351 
Ossos humanos, recolhidos 
entre as reentrâncias do 
lapiás local. 







Cardoso, Carreira e 
Ferreira, 1996; Carvalho, 
2007b 
Gruta das Salemas 
Sa-198 
Carvões de proveniência 
contraditória 





padrão elevado. Não 
aceitável – Soares e 
Cabral, 1984 
Gruta das Salemas 
Beta-233282 
Úmero humano esquerdo, 
feminino, MG270.538.01 







Diáfise de fémur humano 
direito, IGM-GPC-A3 





Diáfise de fémur humano 
direito feminino, IGM-GPC-
A5 







Diáfise de fémur humano 
direito, IGM-GPC-A6 







Úmero humano esquerdo 
feminino, IGM-GPC-A1 







Úmero humano esquerdo 
feminino, IGM-GPC-A2 










Diáfise de tíbia humana de 
adulto, IGM-GPC-A4 







Lapa do Fumo 
KN-361 
Carvão, da camada vermelha 5040±160  3990-3650 (68,2) 4250-3510 (95,4) Não aceitável – Soares e 
Cabral, 1984 
Lapa do Fumo 
ICEN-240 
Ossos humanos, da camada 
vermelha. 





Soares e Cabral, 1993; 
Carvalho, 2007b 
Lapa do Bugio 
OxA-5507 
Frags. alfinete de cabelo de 
osso 





Cardoso e Soares, 1995 
Lapa do Bugio 
GrN-5628 
Ossos humanos que se 
encontravam misturados 
com cerâmica campaniforme 





Cardoso et al., 1992 
Lapa da Furada 
ICEN-1276 







Lapa da Furada 
ICEN-1240 









Osso humano (IGM-1913), 
Furna 3 
4520±40 -19,10 3350-3310 (13,4) 
3280-3260 (2,5) 
3240-3110 (52,3) 
3370-3090 (95,4) Gonçalves, 2008a 
Poço Velho 
Beta-245138 
Osso humano (IGM-2703), 
furna 2? ou 3? 








Mandíbula humana, sem 
furna ID, (IGM-S/nº) 









PV.781), sem info de 
furna 
4160±50 -19,10 2880-2830 (13,7) 
2820-2670 (54,5) 
2890-2580 (95,4) Gonçalves, 2008a 
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Quadro 22: Datações de sepulcros da região de Lisboa (continuação) 
Poço Velho 
Beta-244390 
Haste de alfinete de cabelo 
(CCG-PV.147), sem info de 
furna 
4150±40  2870-2830 814,8) 
2820-2800 (5,8) 
2780-2660 (47,7) 
2880-2610 (95,4) Gonçalves, 2008a 
Poço Velho 
Beta-178464 
Cabeça de fémur humano 
direito (CCG-778), sem 
furna ID 
4150±40 -19,30 2870-2830 (14,8) 
2820-2800 (5,8) 
2780-2660 (47,7) 




2834), furna 2 









Mandíbula humana sem 
furna ID, (IGM s/ nº) 




2880-2490 (95,4) Gonçalves, 2005b 
Poço Velho 
Beta-245137 
Osso humano (IGM-2828), 
furna 2 





Osso humano (IGM-2136), 
furna 3 






779), sem furna ID 
3970±40 -18,80 2570-2460 (68,2) 2580-2340 (95,4) Gonçalves, 2008a 
Poço Velho 
Beta-178463 
Osso humano coxal sem 
furna ID, (IGM-750) 








2838), furna 2 
3920±40 -19,80 2480-2340 (68,2) 2570-2530 (3,5) 
2500-2280 (91,9) 
Gonçalves, 2008a 
Verdelha dos Ruivos 
GrN-10972 
Ossos humanos da 
“Sepultura 3” 
4100±60  2860-2800 (16,0) 2880-2560 (87,8) 
2540-2490 (7.6) 
Cardoso e Soares, 1990-
92 
Verdelha dos Ruivos 
GrN-10973 
Ossos humanos da 
“Sepultura 4” 
4000±35  2570-2520 (47,0) 
2500-2470 (21,2) 
2620-2460 (95,4) Cardoso e Soares, 1990-
92 
Verdelha dos Ruivos 
GrN-10971 
Ossos humanos da 
“Sepultura 2” 




2580-2340 (95,4) Cardoso e Soares, 1990-
92 
Verdelha dos Ruivos 
ICEN-1242 
Ossos humanos, talvez do 
nível médio do depósito. 
3940±45  2560-2530 (7,1) 
2500-2340 (61,2) 
2570-2290 (95,4) Cardoso e Soares, 1990-
92 
Leceia – Locus 2  
ICEN-737 
Ossos humanos 3920±70  2490-2290 (68,2) 2580-2190 (95,2) 
2160-2150 (0,2) 
Cardoso, Cunha e Aguiar, 
1991 
Penedo do Lexim 
Beta-186855 
Vértebra humana (atlas) de 
um conjunto de ossos 
humanos recolhidos no 
Locus 3(UE19) associado a 
abrigo sob rocha, dentro da 
área de povoado 




2470-2200 (95,4) Miranda, 2006; 
Informação pessoal AC 
Sousa (data 3760 ±40 
apresentada em 
Gonçalves e Sousa, 2007 
corresponde à data BP 
laboratorial não corrigida) 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Carrascal 
Beta-228577 
Fémur direito humano, 
CR538.04.7-8, exumado por 
C. Ribeiro em 1875, sem 
localização conhecida 







Fémur esquerdo humano, 
CR538.04.06, exumado por 
C. Ribeiro em 1875, sem 
localização conhecida 







Fémur direito humano, U58, 
PG(04)H6-28 











Fémur direito humano, 
MG638.05.02 exumado por 
C. Ribeiro, com etiqueta de 
1878, sem localização 
conhecida 
4530±40 -19,20 3360-3320 (16,0) 
3280-3260 (1,5) 
3240-3110 (50,7) 





exumado por F. C. Ribeiro 
no anos 20, junto ao esteio 
do lado norte da câmara 








Rádio direito humano, 
MNA2004.09.13, retirado 
de torrão de terra recolhido 
por J.L.Vasconcelos, junto 
ao esteio de cabeceira 
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MG179.33.79. exumado por 
F. C. Ribeiro no anos 20, na 
área do corredor 
4340±40 -19,30 3020-2900 (68,2) 3090-3060 (5,6) 
3030-2890 (89,8) 
Inédita 
Casal do Penedo 
Beta-229585 
Fémur direito humano, 
MG177.62.82, exumado por 
Zbyszweski et tal, no anos 
30, sem localização 
conhecida 
4280±40 -20,00 2930-2870 (68,2) 3020-2860 (89,8) 
2810-2760 (5,6) 
Inédita 
Casal do Penedo 
Beta-234134 
Fémur direito humano, 
MG177.62.83, exumado por 
Zbyszweski et tal, no anos 
30, sem localização 
conhecida 





Fémur humano, U34, 
HC(05)C6-59 






Mandíbula humana, U54, 
HC(06)D6-51 
4130±40 -20,50 2870-2800 (20,1) 
2760-2620 (48,1) 
2880-2580 (95,4) Inédita 
Pedra dos Mouros 
Beta-228582 
Mandíbula humana, 
MG172.41.01, exumada por 
C. Ribeiro em 1876, sem 
localização conhecida 
4210±50 -19,70 2900-2850 (22,0) 
2820-2740 (34,4) 
2730-2690 (11,9) 
2910-2630 (95,4) Inédita 
Pedra dos Mouros 
Beta-228581 
Bos, MG172.40, exumado 
por C. Ribeiro em 1876, sem 
localização conhecida 











Fémur humano, Q. C2, 
Cam05, Saco geral 
(20/7/99), “CSI98” 
4150±40 -20,20 2870-2830 (14,8) 
2820-2800 (5,8) 
2780-2660 (47,7) 
2880-2610 (95,4) Inédita 
Monte Abraão 
Beta-228580 
Fémur direito humano, 
MA178.218.15, exumado 
por C. Ribeiro entre 1875-
78, sem localização 
conhecida 
4180±40 -19,90 2880-2850 (14,4) 
2820-2740 (37,3) 
2730-2680 (16,5) 
2900-2630 (95,4) Inédita 
Monte Abraão 
Beta-228579 
Fémur esquerdo humano, 
MG178.212.26, exumado 
por C. Ribeiro entre 1875-
78, sem localização 
conhecida 





Úmero humano, MG719.39, 
espólio exumado por C. 
Ribeiro em 1875, sem 
localização conhecida 
4180±50 -20,00 2890-2840 (14,2) 
2820-2670 (54,0) 




MG719.41.04, exumada por 
C. Ribeiro em 1875, sem 
localização conhecida 










“inumação H45”, recolhida 
em 1973. 







Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Monte do Castelo 
ICEN-738 






Cardoso, Cunha e Aguiar, 
1991; Cardoso e Soares, 
1995; Carvalho, 2007b 
Praia das Maçãs 
OxA-5509 
alfinete de cabeça postiça, 
câmara ocidental, com 
presença de placas xisto 
4410±75  3320-3230 (12,9) 
3110-2910 (55,3) 
3340-2900 (95,4) Cardoso e Soares, 1995 
Praia das Maçãs 
OxA-5510 
alfinete de cabeça postiça, 
câmara ocidental, com 
presença de placas xisto 
4395±60  3100-2910 (68,2) 3340-3210 (17,3) 
3190-3150 (3,3) 
3130-2890 (74,8) 
Cardoso e Soares, 1995 
Praia das Maçãs 
H-2049/1467 
Carvões recolhidos na 
câmara ocidental 








Soares e Cabral, 1984 
Folha das Barradas 
Beta-234135 
Fémur humano com 
patologia. MG293.58.01. 
Recolhido por C. Ribeiro, 
sem localização conhecida 
4170±40 -19,80 2880-2840 (13,0) 
2820-2740 (35,0) 
2730-2670 (20.1) 
2890-2620 (95,4) Inédita 
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Quadro 22: Datações de sepulcros da região de Lisboa (cont.) 
Alapraia 4 
Beta-178461 
Diáfise fémur humano, 
Inv52 








Crânio humano, Inv55 3260±40 -19,40 1610-1490 (68,2) 1630-1440 (95,4) Gonçalves, 2005b 
S. Pedro do Estoril 1 
Beta-188390 






S. Pedro do Estoril 1 
Beta-178467 
Epífise superior fémur 
esquerdo humano. Inv1890 





S. Pedro do Estoril 1 
Beta-178468 
Falange humana com a 
espiral de ouro, Inv1892 






S. Pedro do Estoril 2 
Beta-188389 
Epífise fémur direito 
humano, Inv1278 







S. Pedro do Estoril 2 
Beta-178466 
Fémur esquerdo humano, 
Inv1279 




2470-2200 (95,4) Gonçalves, 2005b 
S. Pedro do Estoril 2 
Beta-178465 







São Paulo 2 
UBAR-629 
Osso humano 3960±190  2860-2810 (4,1) 
2750-2720 (1,7) 
2700-2200 (62,3) 
2930-1920 (95,4) Desvio-padrão elevado. 
Silva, 2002 
São Paulo 2 
UBAR-630 






Casal do Pardo 3 
OxA-5508 
alfinete de cabelo de osso 
com cabeça postiça 




Cardoso e Soares, 1995 
Casal do Pardo (Nec.)  
GrN-10744 
Fémur dentro de vaso 
campaniforme internacional 





Cardoso e Soares, 1995 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Praia das Maçãs 
OxA-5509 
alfinete de cabeça postiça, 
câmara ocidental, com 
presença de placas xisto 
4410±75  3320-3230 (12,9) 
3110-2910 (55,3) 
3340-2900 (95,4) Cardoso e Soares, 1995 
Praia das Maçãs 
OxA-5510 
alfinete de cabeça postiça, 
câmara ocidental, com 
presença de placas xisto 
4395±60  3100-2910 (68,2) 3340-3210 (17,3) 
3190-3150 (3,3) 
3130-2890 (74,8) 
Cardoso e Soares, 1995 
Praia das Maçãs 
H-2049/1467 
Carvões recolhidos na 
câmara ocidental 








Soares e Cabral, 1984 
Praia das Maçãs 
H-2048/1458 
carvões recolhidos em 
vários pontos da câmara do 
tholos 
3650±60  2140-2080 (19,7) 
2060-1940 (48,5) 
2210-1880 (95,4) Soares e Cabral, 1984 
Agualva 
Beta-239754 
Fémur esquerdo humano 
MG295.4ª22. recolhido por 
OVFerreira, sem localização 
conhecida 














Cardoso et al, 1996 
Samarra 
Sac-1827 






Silva, Ferreira e Codinha, 
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 Quadro 23: Datações de sepulcros de Alta Estremadura 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Algar do Picoto 
ICEN-736 
Ossos humanos na 
superfície 




Neolítico antigo; Zilhão, 
1996 
Algar do Picoto 
Wk-17216 






N. Sra. das Lapas 
ICEN-805 
Crânio e metatarsos 
humanos do enterramento 
delimitado por blocos na 
base da Camada B 




5220-4840 (95,4) Neolítico antigo; 
Oosterbeek, 1993b. Em 
Cruz, 1997 e Oosterbeek, 
1997b o código indicado 
é ICEN-802 
N. Sra. das Lapas 
I-17247 
Osso/s humano/s (?) de sep. 
individual em fossa, na 
Camada B 







Lapa dos Namorados 
ICEN-735 
Ossos humanos recolhidos 
numa desobstrução na gruta 





Neolítico antigo; Zilhão 




Costela humana, O12-Eb, 
Horizonte NA2 




Costela humana, da camada 
Q11-Ea (base), Horizonte 
NA1 
5810±70 -20,20 4730-4550 (68,2) 4840-4490 (95,4) Neolítico antigo; Lubell e 
Jackes, 1988; Lubell et al, 
1994; Zilhão, 1993 
Caldeirão 
TO349 
Costela humana, da camada 
O14-Ea (topo), Horizonte 
NM 
4940±70 -19,60 3790-3650 (68,2) 3950-3630 (95,4) Lubell e Jackes, 1988; 




Osso humano de um 
aglomerado de ossos da 
camada C 








Osso humano de sepultura 
individual, camada D, sala 
2, com reduzido espólio 
associado 




Cruz, 1997; Oosterbeek, 
1997b aponta a data 
3350±50BP; Lopes, 2005-
2006. δ13C I.p. AMSoares 
Cadaval 
ICEN-464 
Osso humano de sepultura 
individual, camada D, sala 1 
com vasos cerâmicos, 
geométrico, lâminas, cristal 
quartzo, polidos 




Oosterbeek, 1994; Cruz, 
1997; Lopes, 2005-2006. 
δ13C I.p. AMSoares 
Cadaval 
Beta-189995 




Figueiredo, 2006; I. p. de 
L. Oosterbeek 
Casa da Moura (1) 
TO-953 
Cúbito humano 
(CM98/154). Escavação de 
1987, Nível 1a 
5990±60 -19,60 4950-4790 (68,2) 5030-4720 (95,4) Neolítico antigo; Lubell e 
Jackes, 1988; Lubell et al 
1994; Straus et al, 1988 
Casa da Moura (2) 
TO-2092 
Costela humana. Escavação 
de 1867 
4850±100 -19,30 3770-3520 (68,2) 3940-3870 (4,3) 
3810-3370 (91,2) 
Lubell e Jackes, 1988; 
Lubell et al 1994. I.p. de 
M. Jackes 
Casa da Moura (3) 
TO-2093 
Costela humana. Escavação 
de 1867 
5070±70 -19,20 3960-3790 (68,2) 4040-4020 (0,5) 
4000-3700 (94,9) 
Lubell e Jackes, 1988; 
Lubell et al 1994. I.p. de 
M. Jackes 
Casa da Moura (4) 
TO-2094 
Costela humana. Escavação 
de 1867 
5020±70 -19,60 3940-3850 (30,6) 
3820-3710 (37,6) 
3970-3660 (95,4) Lubell e Jackes, 1988; 
Lubell et al 1994. I.p. de 
M. Jackes 
Casa da Moura 
OxA-5506 
Frag. alfinete de cabelo com 
cabeça postiça 






Cardoso e Soares, 1995 
Costa do Pereiro 
Wk-13682 
Enterramento em covacho 
de infante com cerca de 5 
meses aparentemente em 
espaço habitacional. 
Associado a Cam 1b, 
cortando a Cam 2 




Carvalho, 2007a e 2007b 
Lugar do Canto 
Sac-1715 




Lapa da Bugalheira 
ICEN-739 
Ossos humanos recolhidos 
na “Sala Ricardo” 




Zilhão et al, 1996; 
Carvalho, 2007b 
Algar do Bom Santo 
OxA-5513 
Fémur direito humano. Sala 
A, E0, nº 33, núcleo de 
ossos, deposição secundária 






Algar do Bom Santo 
Beta-120048 
Crâneo (Temporal esq.) Sala 
C, superfície 
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Quadro 23: Datações de sepulcros da Alta Estremadura (cont.) 
Algar do Bom Santo 
OxA-5511 
Fémur esquerdo humano à 
superfície. Sala B3, nº 11, 
associada a Pecten maximus 
perfurada. 
4705±65 -19,60 3630-3590 (15,3) 
3530-3490 (14,3) 
3470-3370 (38,6) 
3640-3360 (95,4) Duarte, 1998 
Algar do Bom Santo 
OxA-5512 
Fémur esquerdo humano. 
Sala B, C2, nº 67, a 10 cm 
de profundidade, sob 
unidade do osso B3 nº 11 





Algar do Bom Santo 
Beta-120047 
Esterno humano. Sala B, B3, 
393, associada a meia caixa 
torácica, na base da sala, sob 
área do osso B3, nº 11 








Algar do Bom Santo 
ICEN-1181 
Fémur humano. Sala A, 
superfície 





Buraca dos Mouros 
ETH-4498 
Ossos humanos. “Cut D” 4450±85  3340-3210 (29,8) 
3200-3150 (8,6) 
3140-3010 (29,8) 
3360-2910 (95,4) Straus et al, 1988; Straus, 
1989 
Algar do Barrão 
ICEN-740 
Osso humano na superfície 
da gruta 
4460±70 -19,62 3340-3210 (32,9) 
3190-3150 (8,7) 
3140-3020 (26,7) 
3360-2920 (95,4) Carvalho et al, 2003; 
Carvalho, 2007b 
Cova da Moura 
UBAR-593 
Fémur esquerdo humano, 
CM277 
4715±50 ? 3630-3580 (21,4) 
3540-3490 (15,9) 
3450-3370 (31,0) 
3640-3370 (95,4) Laboratório não forneceu 
valor do C12/C13. Silva, 
2002 
Cova da Moura 
Sac-1788 
Fémur esquerdo humano, 
CM38 





Inédita, info pessoal de 
A.M.Silva 
Cova da Moura 
UBAR-536 
Fémur esquerdo humano, 
CM162 





Laboratório não forneceu 




Costela humana. Camada 3, 
Feteira 2 – FET1938 






Lubell e Jackes, 1988; 
Lubell et al 1994; Zilhão, 
1995. I.p. de M. Jackes 
Feteira (C1) 
TO-352 
Costela humana. Camada 1, 
Feteira 1 – FET-227 





Lubell e Jackes, 1988; 
Lubell et al 1994; Zilhão, 
1995. I.p. de M. Jackes 
Ossos 
ICEN-465 
Osso/s humano/s (?). c. 1-3 
no centro 








Oosterbeek, 1997b; Cruz, 
1997. 13C I.p. AMSoares 
Ossos 
I-17368 
Osso/s humano/s (?). c. 1-3 
na periferia 
4460±110  3350-3010 (68,2) 3500-3440 (2,7) 
3380-2890 (92,7) 

















Oosterbeek, 1993a; Cruz, 
1997 
Cova das Lapas 
ICEN-463 
Ossos humanos. Depósito 
funerário do “feiticeiro”, 
com uma placa de xisto 










Ossos humanos associados a 
frags de placas de xisto 








Serra da Roupa 
Sac-1611 





Rochaforte 2  
TO-357 
Falange humana 4480±60 -19,70 3340-3210 (32,9) 
3190-3150 (8,7) 
3140-3020 (26,7) 
3360-2920 (95,4) Lubell e Jackes, 1988; 




Fémur esquerdo AC/262 4460±70  3340-3090 (68,2) 3370-3000 (91,9) 
2990-2930 (3,5) 
Laboratório não forneceu 









Laboratório não forneceu 









Laboratório não forneceu 
valor do C12/C13. Silva, 
2002 
Covão do Poço 
Beta-134407 





Carvalho et al, 2003 
Furninha 
OxA-5505 
Alfinete de cabelo com 
cabeça postiça 






Cardoso e Soares, 1995 
Rui Boaventura – As antas e o Megalitismo da região de Lisboa – Anexo 3 7 de 31  
 
Quadro 23: Datações de sepulcros da Alta Estremadura (cont.) 
Fontaínhas 
TO-358 
Costela humana 4170±60 -19,70 2880-2830 (15,2) 
2820-2679 (53,0) 
2900-2580 (95,4) Lubell e Jackes, 1988; 




Costela de adulto da 
campanha de escavação de 
2007, a 23 cm de 
profundidade. 






Lillios et al, 2008 
Bolores 
Beta-235487 
Úmero humano de subadulto 
da escavação de 1986, da 
camada 0-5 cm 
profundidade. 
3530±40 -20,40 1930-1860 (30,1) 
1850-1770 (38,1) 
1970-1740 (95,4) Lillios et al, 2008 
Alqueves 
ICEN-64 
Osso humano, nível 2 4490±50 -20* 3340-3150 (54,7) 
3140-3090 (13,5) 
3360-3020 (95,4) Silva, 2002, Vilaça e 
Ribeiro, 1987. 13C 
estimado I.p. AMSoares 
Covão d’Almeida 
Beta-134363 
Osso/s humano/s (?) 4480±60  3340-3090 (68,3) 3370-3000 (93,8) 
2990-2930 (3,5) 
Gama, 2003 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Ansião 
Sac-1559 






Silva, 2002. 13C I.p. 
AMSoares 
Rego da Murta 1 
Beta-190001 
Metatarso de adulto 
humano, estrutura circular 
no centro do monumento, 
interior da estrutura, entre as 
pedras, Q. F5, C2. 2003 
4520±40 -20,00 3350-3310 (13,4) 
3280-3260 (2,5) 
3240-3110 (52,3) 
3370-3090 (95,4) Figueiredo, 2006 
 
Rego da Murta 1 
Beta-189998 
Fémur humano, 
RMIG72316 (2003), de um 
conjunto de ossos humanos 
anterior à queda do esteio - 
camada 3  - na entrada da 
câmara, sob todas as 
estruturas de assentamento 
das paredes e corredor e dos 
esteios, Q. G7, C3 
4490±60 -19,90 3340-3090 (68,1) 3370-3090 (95,4) Figueiredo, 2006 
 
Rego da Murta 1 
Beta-190003 
Ossos humanos não 
especificados encontrados 
após a remoção do esteio 1 
da câmara. Próximo de uma 
estrutura de combustão, F7, 
C3. 2003 







Rego da Murta 1 
Beta-190002 
Fémur humano, RMIG7219 
(2002), conjunto de ossos 
humanos posterior à queda - 
recolhido em 2002 sob 
estruturas e derrube do 
esteio pequeno que iniciava 
o corredor do lado esquerdo, 
Q. G7, C2 
4370±40 -19,50 3030-2910 (68,2) 3100-2900 (95,4) Figueiredo, 2006 
 
Rego da Murta 1 
Beta-190000 
Fémur humano, RMIF4223 
(2003), interior da câmara, 
junto às lajes da cabeceira, 
Q. F4, C2 
3640±40 -20,70 2120-2090 (9,6) 
2040-1940 (58,6) 
2140-1900 (95,4) Figueiredo, 2006 
 
Rego da Murta 1 
Beta-189999 
Fémur humano, (2001), não 
adulto, Q. H8, C1, nivel 
artificial 4, corredor 
3510±40 -20,30 1890-1770 (68,2) 1950-1730 (95,4) Figueiredo, 2006 
 
Rego da Murta 2 
Beta-190004 
Osso humano não 
especificado de uma 
aglomeração de ossos, Q. 
C2, C2. 2003RMIIC2318 
4290±40 -9,60 2930-2870 (68,2) 3030-2870 (93,8) 
2810-2770 (1,6) 
Não é fornecida 
explicação para a medição 
de C13. Figueiredo, 2006 
 
Rego da Murta 2 
Beta-190007 
Osso humano não 
especificado de uma 
aglomeração de ossos, Q. 
B3, C2. 2003RMIIB321 







Rego da Murta 2 
Beta-190008 
Osso humano não 
especificado de uma 
aglomeração de ossos, nível 
superior da C2, localizado 
nas proximidades da laje de 
cabeceira, Q. A2, C2. 
2003RMIIA222 
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Quadro 23: Datações de sepulcros da Alta Estremadura (cont.) 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Cabeço da Arruda 1 
Beta-123363 




Cabeço da Arruda 1 
Beta-132975 










      
Paimogo 1 
Sac-1556 
Fémur esquerdo humano, 
PM/1168 
4250±90 -20,24 3010-2980 (4,6) 
2940-2830 (28,2) 
2820-2670 (35,4) 
3100-2570 (95,4) Inédita, AMSilva.  
Paimogo 1 
UBAR-539 
Fémur esquerdo humano, 
PM89 
4130±90 ? 2880-2800 (18,9) 
2780-2580 (49,2) 
2900-2480 (95,4) Laboratório não forneceu 









Silva, 2002. Valor 
12C/13C estimado 
Cabeço da Arruda 2 
Sac-1613 





Cabeço da Arruda 2  
Sac-1784 
Fémur esquerdo humano, 
CA67 






Inédita, A.M.Silva. Valor 
12C/13C resultante da 
perda de gás durante o 
processo laboratorial (I. p. 
A.M. Soares) 
Cabeço da Arruda 2 
UBAR-538 
Fémur esquerdo humano, 
CA V/83 
4230±100 ? 2930-2630 (68,2) 3100-2560 (93,8) 
2540-2490 (1,6) 
Laboratório não forneceu 
valor do C12/C13. Silva, 
2002 
 
Quadro 24: Datações de sepulcros de Alentejo 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 






      
Escoural, gruta 
OxA-4444 
Tibia humana. G.3/g.18 5560±160 -22,10   Datação pouco credível. 
Araújo e Lejeune, 1995 
Escoural, gruta 
ICEN-861 
Fémur direito humano. 
983.387.4, Ano 1964, Sala 
1, talhão I 





Araújo e Lejeune, 1995. 




Diáfise fémur humano 
jovem. G.4.4, Ano 1989, em 
pequeno nicho da parede da 
gruta, coberto por calcite 






Araújo e Lejeune, 1995 
Laboratório não forneceu 




Osso ilíaco direito adulto. 
G.4.3, Ano 1989, em nicho à 
superfície, junto com osos, 
cerâmica e uma concha 
pecten 





Araújo e Lejeune, 1995 
Laboratório não forneceu 




Diáfise proximal de fémur 
direito humano. G.12.3, Ano 
1989, na Galeria 12, coberta 
de calcite, num aglomerado 
de ossos sem espólio 
4460±70  3340-3210 (32,9) 
3190-3150 (8,7) 
3140-3020 (26,7) 
3360-2920 (95,4) Araújo e Lejeune, 1995 
Laboratório não forneceu 




Fémur direito humano. 
G.12.4, Ano 1989, na 
Galeria 12, coberta de 
calcite, num aglomerado de 
ossos sem espólio 




Araújo e Lejeune, 1995 
Laboratório não forneceu 
valor do C12/C13 - 
Carvalho, 2007b 
Cerca do Zambujal 
TO-2090 
Costela humana 4420±70 -19,70 3320-3230 (15,2) 
3170-3160 (0,6) 
3110-2920 (52,4) 















Lubell et al, 1994. I.p. de 
M. Jackes. Data corrigida 
do efeito de reservatório 
(Marine04 ΔR 100±100 e 
percentagen de 
organismos marinhos na 
dieta: 63±10%) agradeço 
informação pessoal de 
A.M.Soares). Agreement 
108,9% 
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Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Vale Rodrigo 3 
KIA-31381 
Carvões da camada “brown-
loam deposit”, associado a 
ocupação anterior à mamoa 
4996±29 -26,86 3800-3710 (68,2) 3940-3870 (18,7) 
3810-3700 (76,7) 
Ambruester, 2007 
Vale Rodrigo 2 
Ua-10830 
Carvões, “Stage 1”, camada 
de ocupação anterior à 
construção da anta 




Vale Rodrigo 2 
Ua-10831 
Carvões, “Stage 4”, após 
encerramento da entrado do 
corredor (?), numa 
concentração de artefactos 





Cabeceira 4 (GN) 
Beta-196094 
Frag. de fémur robusto 
humano 




Rocha, 2005, 197. Mesmo 
4ª da Cabeceira 
Cabeceira 4 (GN) 
Wk-17084 
Frag de tíbia humana 4759±41 
 
-19,2 3640-3520 (68,2) 3650-3490 (80,2) 
3440-3370 (15,2) 
Rocha e Duarte, no prelo. 
Mesmo 4ª da Cabeceira 
Cabeço da Areia (AL) 
Beta-196091 




Rocha, 2005, 207 
Rabuje 5 
Beta-191133 
Carvão de arbutus unedo 
(medronheiro), sob laje 
tombada para dentro da 
câmara 














Santa Margarida 2 
Beta-153911 
Carvão de Erica umbellata, 
(queiró) STAM2K11-15, 
sob e protegido pela 
estrutura pétrea de fecho do 
corredor 








Fragmento de mandíbula 
humana exumada na câmara 









Calcâneo humano recolhido 
no eixo do corredor, talvez 






Datação BP não 
apresentada – apenas a 




Carvão, interior do corredor 4240±150  3080-3070 (0,6) 
3030-2580 (67,6) 
3340-2470 (95,4) Oliveira, 1997 




associado a placa de xisto de 
recorte antropomórfico 




Estanque (AR)  
Wk-17091 
Fémur humano 4182±39 -20,1 2890-2850 (14,9) 
2820-2740 (38,2) 
2730-2690 (15,1) 
2900-2630 (95,4) Rocha e Duarte, no prelo 




4290±40 -19,7 2930-2870 (68,2) 3030-2870 (93,8) 
2810-2770 (1,6) 
Gonçalves, 2003f 




associado a placa de xisto 
gravada J8-667 




Santa Margarida 3 
Beta-166416 
Osso humano do grupo Cm-
1. J8-30 








Deposição funerária Cm-5 
4170±40 -20,2 2880-2840 (13,0) 
2820-2740 (35,0) 
2730-2670 (20,1) 
2890-2620 (95,4) Gonçalves, 2003f 




Deposição funerária Cm-6 







Santa Margarida 3 
Beta-166418 
Patella direita, STAM-3, I8-
105. câmara, depósito 
funerário, Cm-3; x- 047, y- 
160, z- 205,21. 
3780±40 -19,0 2290-2140 (68,2) 2350-2120 (87,5) 
2100-2040 (7,9) 
Gonçalves, 2003f 
Santa Margarida 3 
Beta-166417 
Tíbia direita humana, 
STAM-3, J8-71. câmara, 
depósito funerário, Cm-2; x- 
095, y- 080, 205,34 
3770±40 -19,2 2290-2130 (68,2) 2340-2320 (0,8) 
2310-2030 (94,6) 
Gonçalves, 2003f 
Santa Margarida 3 
Beta-166420 
Falanges de cão jovem, 
STAM-3, I8-103. Câmara, 
associado a inumação Cm-3 
ou Cm-4; x- 055, y- 170, z- 
205,15 
3720±50 -20,5 2200-2030 (68,2) 2290-1960 (95,4) Gonçalves, 2003f 
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Quadro 24: Datações de sepulcros do Alentejo (cont.) 
Santa Margarida 3 
Beta-166421 
Osso humano, STAM-3, J8-
341. Câmara, depósito 
funerário Cm-4; x- 128, y, 
093, 205,09 






























Rocha e Duarte, no prelo. 
Memso que Nª Sra. da 
Conceição dos Olivais 
Cabeçuda 
ICEN-977 
Carvões do interior do “silo” 
na base da câmara 






Carvões – landes 
carbonizadas sob os esteios 
tombados da câmara 
3720±45  2200-2160 (15,0) 
2150-2030 (53,2) 
2290-1970 (95,4) Oliveira, 1997a 
Excluídas       
Barrocal das Freiras 3 
(EI) 
Wk-17086 
Frag. de fémur humano 3355±35 -19,7 1730-1710 (3,9) 
1700-1600 (64,3) 
1740-1530 (95,4) Rocha e Duarte, no prelo. 
Mesmo que 3ª do 
Barrocal das Freiras 
Cabeçuda 
ICEN-978 
Carvões do interior da 
câmara sobre o solão 
granítico 
7660±60  6570-6450 (68,2) 6640-6420 (95,4) Oliveira, 1997a 
Figueira Branca 
ICEN-823 
Carvões – lareira não 
estruturada na base da 
mamoa 
6210±50  5290-5270 (5,3) 
5230-5190 (11,8) 
5180-5060 (51,1) 
5310-5030 (95,4) Oliveira, 1997a 
Castelhanas 
ICEN-1264 
Carvões na base da câmara 6360±110  5470-5280 (56,6) 
5270-5220 (11,6) 












Carvões do interior da 
câmara 










Carvões entre o lajeado da 
base do monumento e o 
solão, em terras 
compactadas sem materiais 
arqueológicos. 




Carvões sobre o lajeado da 
base do monumento, 
associados a machado de 
anfibolite, ponta de seta e 
lâmina de sílex. 






4ª do Zambujeiro (CG) 
Beta-196093 
Osso humano de indivíduo 
grácil 
3040±40  1390-1260 (68,2) 1420-1190 (94,4) 
1150-1130 (1,0) 
Rocha, 2005, p. 189-190 
6ª da Aldeia de 
Bertiandos (BT) 
Beta-196092 





Rocha, 2005, p. 194 




no corredor, de jovem com 
cerca de 15 anos 







Santa Margarida 3 
Beta-166419 
Fruto carbonizado de 
Arbutus unedo – Câmara J8-
279 
730±40 23,3 Cal. CE 
1250-1300 (68,2) 




Santa Margarida 3 
Beta-166424 
Fruto carbonizado de 
Arbutus unedo – Câmara J8-
572 
560±40 22,6 Cal. CE  
1310-1360 (35,3) 
1390-1420 (32,9) 
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Quadro 24: Datações de sepulcros do Alentejo (cont.) 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Sobreira de Cima 3 
Beta-231071 
Tíbia esquerda humana 4670±50  3520-3370 (68,2) 3640-3560 (12,4) 
3540-3350 (83,1) 
Valera, Soares e Coelho, 
2008 
Sobreira de Cima 1 
Sac-2260 






Valera, Soares e Coelho, 
2008. 13C I.p. AMSoares 
Sobreira de Cima 1 
Sac-2261 
Esqueleto humano 1 4500±70 -18,77 3350-3090 (68,2) 3490-3470 (0,4) 
3380-3000 (91,0) 
2990-2930 (4,0) 
Valera, Soares e Coelho, 
2008. 13C I.p. AMSoares 
Sobreira de Cima 4 
Sac-2256 
Fémur direito humano 4520±35 -19,26 3350-3320 (13,1) 
3280-3260 (1,9) 
3240-3110 (53,2) 
3360-3090 (95,4) Valera, Soares e Coelho, 
2008. 13C I.p. AMSoares 
Sobreira de Cima 5 
Beta-232637 





Valera, Soares e Coelho, 
2008 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Olival da Pega 2b 
ICEN-955 
Ossos carbonizados e 
carvões. OP2bPh1Dep6/7 






Soares, 1999; Gonçalves, 
2006c 
Olival da Pega 2b 
ICEN-956 
Ossos carbonizados e 
carvões. OP2bPh1Dep7/7 




Soares, 1999; Gonçalves, 
2006c 
Olival da Pega 2b 
ICEN-957 
Ossos carbonizados e 
carvões. OP2bPh1Dep5/7 




Soares, 1999; Gonçalves, 
2006c 
 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Canaleja 1 
Beta-202343 
Parietal humano de 
indivíduo infantil 
5100±50 -18,80 3970-3910 (24,8) 
3880-3800 (43,4) 
3990-3770 (95,4) Cerrillo Cuenca e 




      
Tremedal 
GrN-15903 
Carvão recolhido sob laje de 
xisto assente sobre o solo de 
preparação do corredor 
5000±60  3940-3870 (21,9) 
3810-3700 (46,3) 
3950-3660 (95,4) Ruiz-Gálvez Priego, 2000 
Tremedal 
GrN-15941 
Carvão recolhido sobre a 
primeira carapaça pétrea, 
coberta por camada de terra 
branca compacta do tumulus 
4860±60  3710-3630 (53,5) 
3580-3530 (14,7) 
3790-3510 (95,4) Ruiz-Gálvez Priego, 2000 
Tremedal 
GrN-15938 
Carvão recolhido sobre o 
solo de preparação da 
câmara, adjacente ao esteio 
de cabeceira 





      
La Pijotilla 3 
Beta-121143 
Carvão recolhido num nível 
intermédio dos 
enterramentos (UE 15) 
4130±40  2870-2800 (20,1) 
2760-2620 (48,1) 
2880-2580 (95,4) Garcia Sanjuán, 2006; 
Hurtado, Mondéjar e 
Pecero, 2002 
La Pijotilla 1 
BM-1603 















Garcia Sanjuán, 2002; 
Blasco e Ortiz, 1991 
Huerta Montero 
GrN-16955 




Garcia Sanjuán, 2002; 
Blasco e Ortiz, 1991 
Huerta Montero 
GrN-16954 
Osso humano 3720±100  2290-1970 (68,2) 2460-1880 (95,4) Garcia Sanjuán, 2006; 
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 Quadro 26: Datações de sepulcros do Algarve 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Castelo Belinho 
Beta-199912 
Ossos humanos da sepultura 
2 









Ossos humanos da sepultura 
4 




Conchas Venerupis e 
Mytilus em fossa ritual 
5790±70  4340-4180 (68,2) 4410-4050 (95,4) Neolítico antigo ?; 




Conchas Venerupis da fossa 
ritual 
6260±45  4820-4700 (68,2) 4900-4650 (95,4) Neolítico antigo ?; 





      
Algarão da Goldra 
SMU-2197 
Carvões, da Cam 5, com 
ossos humanos, mós, 
furadores de osso, lâminas 
não retocadas e pequeno 
recipiente cerâmico 







Straus, 1989; Em Crispim 





      
Castro Marim 
OxA-5441 
Tíbia humana numa 
sepultura circular de 
aparelho ortostático 









Ossos humanos 4060±70 -19,44 2840-2810 (7,5) 
2680-2480 (60,7) 
2880-2460 (95,4) Gomes, Cardoso e Cunha, 
1994. 13C I.p. AMSoares 
Pedra Escorregadia 
ICEN-1028 





Gomes, Cardoso e Cunha, 




     
Monte Canelas 1 
ICEN-1149 
Carvões do complexo 264, 
topo nível funerário inferior 
do hipogeu 
4460±110  3350-3010 (68,2) 3500-3440 (2,7) 
3380-2890 (92,7) 
Parreira e Serpa, 1995 
Monte Canelas 1 
OxA-5514 
Tíbia humana de ind. idoso  
(>60) feminino em 
deposição primária. Nível 
inferior, cripta norte, 
Complexo 337 





Soares, 1997; Carvalho, 
2007b 
Monte Canelas 1 
OxA-5515 
Fémur humano de ind, com 
30 anos, feminino em 
deposição primária. 
Passagem entre criptas, 
Complexo 342. 









     
Alcalar 7 
Sac-1794 
Carvão vegetal, da lareira 1 
[C06.2], sob tumulus 
5640±100  4590-4570 (2,6) 
4560-4350 (65,6) 
4720-4320 (95,4) Morán e Parreira, 2004 
Alcalar 7 
Beta-180978 
Carvão de Quercus 
perenifólio (azinheira), da 
lareira 1 [C06.2], sob 
tumulus 
5810±40  4720-4610 (68,2) 4780-4540 (95,4) Morán e Parreira, 2004 
Alcalar 7 
Beta-180981 
Carvão de Quercus suber 
(sobreiro), da lareira 2 
[C08.2], sob tumulus 
5690±40  4560-4450 (68,2) 4690-4630 (4,8) 
4620-4450 (90,6) 
Morán e Parreira, 2004 
Alcalar 7 
Beta-180980 
Carvão de Pistacia lentiscus 
(aroeira) da lareira 4 [C31], 
na camada amarela de 
nivelamento sob o lajeado 
construído defronte da 
fachada. 
3860±40  2460-2280 (64,7) 
2250-2230 (3,6) 
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Quadro 27: Datações de sepulcros do Sudoeste espanhol 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 






      
La Paloma 
Beta-150153 
Ossos humanos recolhidos 
na câmara 





Nocete Calvo et al 2004 
La Paloma 
Beta-150154 
Carvões recolhidos na 
câmara 




2880-2470 (95,4) Nocete Calvo et al 2004 
La Venta 
Beta-150157 
Carvões recolhidos na 
câmara 




Nocete Calvo et al 2004 
La Venta 
Beta-150158 
Carvões recolhidos na 
câmara 
3820±50  2400-2380 (2,1) 
2350-2190 (61,4) 
2170-2150 (4,8) 
2460-2130 (95,4) Nocete Calvo et al 2004 
La Venta 
Beta-150152 
Ossos humanos recolhidos 
na câmara 
2820±40  1020-910 (68,2) 1120-890 (93,7) 
870-850 (1,7) 
Nocete Calvo et al 2004 
El Pozuelo 6 
Teledyne-19078 
Ossos humanos (?) de uma 
aglomeração com artefactos 
e carvões no corredor. 






[Valores presumidos de] 
Nocete et al, 2004, p. 67 
El Pozuelo 6 
Teledyne-19080 
Carvões de uma 
aglomeração com artefactos 
e ossos humanos no 
corredor. 
3580±120  2130-2090 (6,3) 
2050-1750 (61,9) 
2290-1620 (95,4) No resumo de datas o 
desvio-padrão apontado 
difere “3580±190”. 
Nocete et al 2004 
Los Gabrieles 4 
Beta-185649 




Garcia Sanjuán, 2006; 
Linares Catela, 2006 
Los Gabrieles 4 
Beta-185648 




2470-2200 (95,4) Garcia Sanjuán, 2006; 
Linares Catela, 2006 
El Palomar 
Beta-75067 
Ossos humanos 4930±70  3790-3640 (68,2) 3950-3630 (93,8) 
3560-3530 (1,7) 
Garcia Sanjuán, 2006; 
Cabrero Garcia et al, 1997 
Alberite 
Beta-80602 
Amostra 5 - Carvões 
recolhidos num “fuego” na 
base do sepulcro, sob a 
camada de ocre (U. 88) 
5320±70  4240-4050 (68,2) 4330-3990 (95,3) Garcia Sanjuán, 2006 




Amostra 3 – carvões 
recolhidos no exterior do 
sepulcro, num “fuego” do 
“nível de construção da 
anta” (U. 80) 
5110±140  4050-3710 (68,2) 4260-3640 (95,4) Garcia Sanjuán, 2006; 




Amostra 1 - Carvões 
recolhidos num “fuego” na 
base do sepulcro, associado 
à camada de ocre (U. 75) 
5020±70  3940-3850 (30,6) 
3820-3710 (37,6) 
3970-3660 (95,4) Garcia Sanjuán, 2006; 




      
Paraje de Monte Bajo 
2 
Beta-233951 
Pequena amostra de carvão 
junto com restos de 
indivíduo cremado junto 
com restos de outros 
indivíduos, no centro da 
câmara  (MBE2 15N113) 





Lazarich Gonzalez (inf 
pessoal) 
Paraje de Monte Bajo 
2 
Beta-233952 
Pequeno resto de carvão 
junto a um dos cães 
depositados (enterramento 
secundário cremado e um 
frag cerâmico) no centro da 
câmara, tendo sido os 
primeiros a ser depositados 
(MBE2 46N3) 





Lazarich Gonzalez (inf 
pessoal) 
Paraje de Monte Bajo 
4 
Beta-233956 
carvão recolhido na primeira 
câmara, logo a seguir ao 
corredor, sobre uma 
mandíbula humana (MB4 
08N5B). Amostra do mesmo 
lenho que o carvão MB4 
08N7B ?. 





Lazarich Gonzalez (inf 
pessoal) 
Paraje de Monte Bajo 
4 
Beta-233955 
Carvão recolhido na 
primeira câmara, logo a 
seguir ao corredor, sobre 
uma mandíbula humana 
(MB4 08N7B). Amostra do 
mesmo lenho que o carvão 
MB4 08N5B ?. 





Lazarich Gonzalez (inf 
pessoal) 
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Quadro 27: Datações de sepulcros do Sudoeste espanhol (cont.) 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Amarguillo II 
Beta-75066 
Ossos humanos de mulher 
inumada em fossa na área de 
povoado anterior 






Garcia Sanjuán, 2006; 
Cabrero García et al, 1997 
 
Quadro 28: Datações de sepulcros de Antequera 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
El Tardón (A) 
UGRA-260 




afastados 4 metros de outro 
3530±70  1950-1750 (68,2) 2120-2100 (0,6) 
2040-1680 (94,8) 
Rodriguez Vinceiro e 
Marquez Romero, 2003; 
Fernandez et al 1997 
El Tardón (B) 
GrN-16066 




afastados 4 metros de outro 




Rodriguez Vinceiro e 
Marquez Romero, 2003; 




      
Los Almendrillos 
GrN-25302 
Ossos humanos recolhidos 
no nível de deposições 
humanas 





Rodriguez Vinceiro e 
Marquez Romero, 2003; 









García Sanjuán, 2006; 





     
Alcaide 19 
GrN-16062 
? 4030±110  2870-2800 (9,1) 
2760-2450 (59,1) 
2890-2280 (95,4) García Sanjuán, 2006; 










García Sanjuán, 2006; 




? 3755±210  2480-1900 (68,2) 2870-2800 (1,7) 
2760-1640 (93,7) 
Desvio-padrão elevado. 
Marquez Romero, 2003 
Alcaide 
“s/m 2” 
 3340±90  1740-1510 (68,2) 1880-1430 (95,4) Rodriguez Vinceiro e 
Marquez Romero, 2003 
Alcaide 14 
“s/m 3” 





Rodriguez Vinceiro e 
Marquez Romero, 2003 
Alcaide 
“s/m 4” 
 2910±100  1270-970 (68,2) 1400-890 (94,4) 
870-850 (1,0) 
Rodriguez Vinceiro e 
Marquez Romero, 2003 
 
G. artificial  ou 
fossa? 
 
      
Los Villares de Algane 
(2) 
GrN-27023 
Ossos de fauna não 
especificados associados a 
ossos humanos e artefactos 





Rodriguez Vinceiro e 
Marquez, 2003; Marquez 
e Fernandez, 2002; 
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Quadro 29: Datações de sepulcros de Almeria 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Los Millares 19 
KN-72 






García Sanjuán, 2006, 
Almagro Gorbea, 1970 
El Barranquete 7 
CSIC-82 
Carvão 4300±130  3270-3240 (2,0) 
3110-2830 (47,8) 
2820-2670 (18,4) 
3350-2580 (95,4) García Sanjuán, 2006; 
Alonso et al 1978 
El Barranquete 7 
CSIC-81 




García Sanjuán, 2006; 
Alonso et al 1978 
 
Quadro 30: Datações de sepulcros da Beira Interior 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Areita 1 
Sac-1514 
Tronco de madeira 
carbonizada, [pinus 
pinaster?], no topo do solo 
antigo da câmara, sob a 
camada de ocre, talvez 
utilizado a quando da 
construção da anta.Tinha 
ossos humanos associados. 
5970±60  4940-4780 (68,2) 5000-4710 (95,4) Gomes et al, 1998; Cruz 
et al, 2003 
Areita 1 
Sac-1508 
Tronco de madeira 
carbonizada, [pinus 
pinaster?] no topo do solo 
antigo da câmara, sob a 
camada de ocre, talvez 
utilizado a quando da 
construção da anta. 
5830±50  4770-4610 (68,2) 4800-4540 (95,4) Gomes et al, 1998; Cruz 
et al, 2003 
Areita 1 
CSIC-1327 
Tronco de Pinus pinea 
pinaster carbonizado 
(amostra 7), no topo do solo 
antigo da câmara, sob a 
camada de ocre, talvez 
utilizado a quando da 
construção da anta. 




Gomes et al, 1998; Cruz 
et al, 2003 
Areita 1 
CSIC-1326 
Tronco de Pinus pinaster 
carbonizado (amostra 4), no 
topo do solo antigo da 
câmara, sob a camada de 
ocre, talvez utilizado a 
quando da construção da 
anta. 
5629±38  4510-4440 (45,9) 
4430-4370 (22,2) 
4540-4360 (95,4) Gomes et al, 1998 
Areita 1 
GrA-18518 
[Fragmentos?] de crânio 
humano na base da câmara. 





Cruz et al, 2003 
Areita 1 
GrA-18497 
Ossos humanos na base da 
câmara associados a carvões 




Cruz et al, 2003 
Antelas 
OxA-5496 
Carvões das terras do 
"corredor intratumular", sob 
laje 





Carvões das terras do 
"corredor intratumular", sob 
laje 







Carvões das terras do 
"corredor intratumular", sob 
laje 
5070±65  3960-3790 (68,2) 3990-3700 (95,4) Cruz, 1995 
Senhora do Monte 3 
GrN-20791 
Carvões das terras "piso" do 
"corredor intratumular" 





Senhora do Monte 3 
ICEN-1200 
Carvões das terras "piso" do 
"corredor intratumular" 
5100±70  3970-3800 (68,2) 4050-3710 (95,4) Cruz, 1995 
Senhora do Monte 3 
ICEN-1201 
Carvões das terras "piso" do 
"corredor intratumular" 
4990±50  3920-3870 (12,9) 
3810-3700 (55,3) 
3950-3650 (95,4) Cruz, 1995 
Picoto do Vasco 
CSIC-1221 
carvão e casca de árvore da 
base do corredor 
intratumular, sob estrutura 
de condenação e sobre o 
lajedo desta parte do 
monumento 
5160±42  4040-3940 (68,2) 4050-3920 (78,3) 
3880-3800 (17,1) 
Cruz et al, 2003 
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Quadro 30: Datações de sepulcros da Beira Interior (cont.) 
Picoto do Vasco 
GrN-22443 
Carvão do corredor 
intratumular, sob estrutura 
de condenação - fogueira 
localizada 




Cruz et al, 2003 
Picoto do Vasco 
CSIC-1328 
Carvão e sedimentos 
carbonosos, na base do 
corredor intratumular, sob 
estrutura de condenação 




Cruz et al, 2003 
Picoto do Vasco 
GrN-22817 
Carvão da base do vestíbulo 
(limiar da entrada da câmara 
funerária) 




Cruz et al, 2003 
Picoto do Vasco 
CSIC-1199 
Carvão e cortiça da base do 
corredor intratumular ao 
nível de lajeado sob 
estrutura de condenação, 
fogueira localizada, pedras 
apresentavam sinais de fogo 
4988±31  3790-3710 (68,2) 3940-3870 (13,7) 
3810-3690 (81,1) 
3680-3670 (0,6) 
Cruz et al, 2003 
Picoto do Vasco 
OxA-6910 
carvão recolhido ao nível da 
base do corredor 
intratumular, sob densa 
estrutura de condenação 
4930±60  3770-3650 (68,2) 3940-3870 (7,8) 
3820-3630 (87,0) 
3560-3540 (0,6) 
Cruz et al, 2003 
Picoto do Vasco 
GrN-22815 
carvão e casca sobre o 
lajeado do corredor 
intratumular 






Cruz et al, 2003 
Picoto do Vasco 
GrN-22816 
carvão na base do átrio sob 
estrutura de condenação 
3690±130  2290-1890 (68,2) 2470-1750 (95,4) Cruz et al, 2003 
Orca dos Padrões 
OxA-4484 
Carvões do solo antigo 
enterrado (topo) 
4960±65  3800-3650 (68,2) 3950-3640 (95,4) Cruz, 1995 
Carapito 1 
OxA-3733 
Carvões da base da fossa de 
assentamento do esteio de 
cabeceira (E), momento de 
construção do monumento 
[?] 







Carvões da base da fossa de 
assentamento do esteio de 
cabeceira (E), momento de 
construção do monumento 
[?] 







Carvões do chão da câmara, 
camada inferior da câmara 







Carvões da entrada da 
câmara, camada inferior da 
entrada, um nível um pouco 
superior 






Orca de Seixas 
GrN-26226 
cortiça carbonizada do átrio, 
nível de utilização sob a 
estrutura de condenação 
5045±25  3940-3860 (55,7) 
3820-3790 (12,5) 
3950-3780 (95,4) Cruz et al, 2003 
Orca de Seixas 
GrN-26225 
cortiça carbonizada dentro 
de estrutura cistóide 
primária, no átrio, nível de 
utilização sob a estrutura de 
condenação. 
4970±25  3770-3710 (68,2) 3800-3660 (95,4) Cruz et al, 2003 
Orca de Seixas 
CSIC-1665 
Carvões do corredor 
intratumular, nível do piso 
de circulação, sob laje que 
definia perifericamente esta 
parte do monumento 
4939±34  3770-3660 (68,2) 3790-3650 (95,4) Cruz et al, 2003 
Orca de Seixas 
CSIC-1664 
Carvões do átrio, nível do 
piso de circulação, sob a 
estrutura de condenação 
4929±34  3760-3740 (7,9) 
3720-3650 (60,3) 
3780-3640 (95,4) Cruz et al, 2003 
Orca de Seixas 
GrN-5734 
Carvões da camada inferior 
do enchimento da câmara 
4900±40  3710-3640 (68,2) 3770-3630 (95,4) Cruz, 1995 
Orquinha dos Juncais 
GrA-17163 
carvão ao nível do topo do 
solo antigo que ficou 
soterrado com a construção 
do monumento 




Cruz et al, 2003 
Orquinha dos Juncais 
GrA-17167 
carvão ao nível do topo do 
solo antigo que ficou 
soterrado com a construção 
do monumento 




Cruz et al, 2003 
Vale da Cerva 
GrA-8402 
Osso humano de adulto da 
sepultura 2, de um conjunto 
de 2 sepulturas cistóides. A 
outra tinha uma criança. 
Espólio: enxó e machado, 
lâmina não retocada, 8 
cristais de quartzo e 
pequenas lascas de quartzo 
hialino. 
4140±45  2870-2800 (18,6) 
2780-2630 (49,7) 
2880-2580 (95,4) Cruz et al, 2003 
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Quadro 30: Datações de sepulcros da Beira Interior (cont.) 
Castenairas 
GrN-4924 
Cortiça carbonizada do chão 
da câmara, camada inferior 
5060±50  3950-3790 (68,2) 3970-3710 (95,4) Mesmo que Frágoas 1 
(Cabral e Soares, 1984). 




Carvões da camada acima da 
camada de base do 
enchimento da câmara 







Mesmo que Frágoas 3 




carvão vegetal, utilização do 
átrio 





Cruz et al, 2003 
Castenairas 
OxA-7432 
carvão vegetal, utilização do 
corredor intratumular 





Cruz et al, 2003 
Castenairas 
GrA-9313 





Cruz et al, 2003 
Castenairas 
GrA-9308 
carvão vegetal, utilização do 
corredor intratumular 





Cruz et al, 2003 
Castenairas 
GrA-9307 
carvão vegetal, utilização do 
corredor intratumular 





Cruz et al, 2003 
Castenairas 
OxA-7434 
carvão vegetal, utilização do 
corredor intratumular 




3360-3010 (95,4) Cruz et al, 2003 
Castenairas 
OxA-7433 
carvão vegetal, utilização do 
corredor intratumular 






Cruz et al, 2003 
Castenairas 
OxA-7435 
carvão vegetal, repetição de 
OxA7434 




Cruz et al, 2003 
Lameira de Cima 1 
OxA-4084 
Madeira carbonizada 
(amostra nº 1) no topo da 
camada 4, sob lajeado 
coberto pela estrtura de 
condenação. 
4990±80  3940-3870 (20,5) 
3810-3690 (44,3) 
3680-3660 (3,4) 
3960-3650 (95,4) Cruz, 1995 
Lameira de Cima 2 
OxA-5102 
Madeira carbonizada 
(amostra nº 3) sob 
o"lajeado" do início do 
"corredor intratumular" 




4330-4050 (95,4) Gomes, 1996; Cruz, 1995 
Lameira de Cima 2 
GrN-21353 
Cortiça carbonizada 
(amostra nº 4) subjacente a 
estrutura de condenação, no 
"piso" do "corredor 
intratumular" (topo) 




Gomes, 1996; Cruz, 1995 
Lameira de Cima 2 
CSIC-1113 
Cortiça carbonizada 
(amostra nº 1) subjacente a 
estrutura de condenação, no 
"piso" do "corredor 
intratumular" (topo) 
4961±27  3770-3700 (68,2) 3800-3660 (95,4) Gomes, 1996; Cruz, 1995 
Lameira de Cima 2 
CSIC-1114 
Cortiça carbonizada 
(amostra nº 2) subjacente a 
estrutura de condenação, no 
"piso" do "corredor 
intratumular" (topo) 




Gomes, 1996; Cruz, 1995 
Moinhos de Vento 1 
ICEN-196 
Carvões da fogueira 
realizada sobre a sepultura 
secundária. 









relativo a um momento de 
utilização primária do 
interior da câmara, possíveis 
fogueiras rituais 
4951±31  3770-3690 (68,2) 3790-3650 (95,4) Gomes et al, 1998 
Arquinha da Moura 
GrA-9573 
Carvões associados a ossos 
humanos, base da câmara 
4160±50  2880-2830 (68,2) 
2820-2670 (54,5) 
2890-2580 (95,4) Cruz et al, 2003 
Arquinha da Moura 
GrA-9577 
Ossos humanos da base da 
câmara 





Cruz et al, 2003 
Arquinha da Moura 
GrN-23198 
Carvões do nível do 
substrato 
3710±60  2200-2020 (68,2) 2290-1940 (95,4) Cruz et al, 2003 
Arquinha da Moura 
GrA-9255 
Ossos humanos da base da 
câmara 




Cruz et al, 2003 
Arquinha da Moura 
GrA-9575 
Carvão da base do corredor 3030±50  1390-1250 (59,9) 
1240-1210 (8,3) 
1420-1120 (95,4) Cruz et al, 2003 
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Quadro 30: Datações de sepulcros da Beira Interior (cont.) 
Orca da Penela 1 
GrN-23064 
Ossos humanos dispersos 
em área limitada ao mesmo 
nível, base da câmara 




3520-3090 (95,4) Cruz et al, 2003 
Orca da Penela 1 
GrA-9578 
Ossos humanos 
concentrados associados a 
carvão vegetal e frags 
cerâmicos, base da câmara 
4400±50  3100-2920 (68,2) 3330-3210 (14,7) 
3180-3150 (1,7) 
3130-2900 (78,9) 
Cruz et al, 2003 
Orca da Penela 1 
GrA-9256 
Ossos humanos 
concentrados, base da 
câmara 
4320±50  3020-2890 (68,3) 3100-2870 (95,4) Cruz et al, 2003 
Orca da Penela 1 
GrN-23065 
Carvão vegetal da base do 
corredor 
3510±40  1890-1770 (68,2) 1950-1730 (95,4) Cruz et al, 2003 
Orca de Merouços 
GrA-14767 
Carvões do átrio, 
enchimento ao nível da base, 
por sedimentos carbonosos, 
frags de madeira e cinzas 




Cruz et al, 2003 
Orca de Merouços 
GrA-14768 
Carvões do átrio, 
enchimento ao nível da base, 
por sedimentos carbonosos, 
frags de madeira e cinzas 
4980±40  3800-3700 (68,2) 3940-3870 (14,8) 
3820-3650 (80,6) 
Cruz et al, 2003 
Orca de Merouços 
GrA-14765 
Carvões do átrio, 
enchimento ao nível da base, 
por sedimentos carbonosos, 
frags de madeira e cinzas 
4960±40  3790-3690 (68,2) 3910-3870 (4,7) 
3810-3650 (90,7) 
Cruz et al, 2003 
Orca de Merouços 
GrA-14770 
Carvões do átrio, 
enchimento ao nível da base, 
por sedimentos carbonosos, 
frags de madeira e cinzas 
4910±40  3720-3640 (68,2) 3780-3630 (95,4) Cruz et al, 2003 
Orca de Merouços 
GrA-13687 
Carvões do átrio, 
enchimento ao nível da base, 
por sedimentos carbonosos, 
frags de madeira e cinzas 





Cruz et al, 2003 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Castelo Velho Freixo 
Numão 
GrN-23512 
Carvões do lado sul da 
estrutura contendo várias 
deposições humanas 




2880-2290 (95,4) Jorge et al 1998-99 
 
Excluídas 
      
Orquinha dos Juncais 
GrA-17166 
Carvões da base do solo 
antigo 
8750±70  7940-7670 (68,2) 8190-8110 (5,5) 
8090-8040 (1,9) 
8000-7590 (88,0) 
Cruz et al, 2003 
Orca de Merouços 
GrA-14771 
Carvões do átrio, 
enchimento ao nível da base, 
por sedimentos carbonosos, 
frags de madeira e cinzas 
7740±50  6630-6620 (3,2) 
6610-6500 (65,0) 
6650-6470 (95,4) Cruz et al, 2003 
Carvalhal 
GrA-5427 
Carvão 6730±50  5710-5610 (68,2) 5730-5550 (95,4) Cruz et al, 2003 
Carvalhal 
GrN-20792 
Carvões do topo da fossa de 
assentamento de um esteio 
da câmara 









Carvões de fogo ritual (?) 
depois do fecho do fosso 
3115±90  1500-1260 (68,2) 1610-1120 (95,4) Hedoes et al, 1995 
Casinha Derribada 
OxA-9911 
Carvões do fosso central que 
continha 4 vasos cerâmicos 




Hedoes et al, 1995 
Castenairas 
GrA-9314 
carvão vegetal 3250±50  1610-1570 (17,7) 
1560-1450 (50,6) 
1640-1420 (95,4) Cruz, 2001, p. 238-239 
Castenairas 
OxA-7436 
carvão vegetal 3365±45  1740-1600 (68,2) 1760-1520 (95,4) Cruz, 2001, p. 238-239 
Orca da Matança 
ICEN-480 







Orca da Matança 
ICEN-482 







Orca da Matança 
ICEN-481 






Senhora do Monte 3 
GrN-21304 
Carvões de fogueira 
incerta[sic] nas terras do 
tumulus 
5060±50  3950-3790 (68,2) 3970-3710 (95,4) Cruz, 1995 
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Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Monte Maninho 
GrN-15569 
Carvões do solo antigo 
enterrado 
5805±40  4720-4600 (68,2) 4770-4540 (95,4) Cruz, 1995 
Monte Maninho 
CSIC-755 
Carvões do solo antigo 
enterrado 
5680±80  4660-4640 (2,4) 
4620-4440 (62,4) 
4420-4400 (3,4) 
4710-4350 (95,4) Cruz, 1995 
A. da Portela do Pau 1 
CSIC-1003 
Carvões do solo antigo 
enterrado 
5440±35  4340-4310 (26,0) 
4300-4260 (42,2) 
4350-4230 (95,4) Cruz, 1995 
A. da Portela do Pau 2 
CSIC-1121 




A. da Portela do Pau 2 
CSIC-1120 





A. da Portela do Pau 2 
CSIC-1119 
Carvões 5087±31  3960-3930 (16,1) 
3880-3800 (52,1) 
3970-3790 (95,4) Alonso, 1999 
Chã de Carvalhal 1 
OxA-1849 
Carvões do solo antigo 
enterrado (topo) 
5450±80  4450-4420 (3,3) 
4370-4230 (60,6) 
4200-4170 (4,3) 
4460-4050 (95,4) Cruz, 1995 
Furnas 1 
CSIC-777 
terras da base do 
monumento 








Carvões do solo antigo 
enterrado (topo). Três 
amostras 





Meninas do Crasto 2 
CSIC-657 
Carvões do solo antigo 
enterrado (topo) 
5260±50  4230-4200 (9,7) 
4170-4090 (21,9) 
4080-3990 (36,6) 
4240-3970 (95,4) Cruz, 1995 
Meninas do Crasto 2 
CSIC-658 
Carvões do solo antigo 
enterrado (topo) 
5260±50  4230-4200 (9,7) 
4170-4090 (21,9) 
4080-3990 (36,6) 
4240-3970 (95,4) Cruz, 1995 
Meninas do Crasto 2 
CSIC-656 
Carvões do solo antigo 
enterrado (topo) 
5260±50  4230-4200 (9,7) 
4170-4090 (21,9) 
4080-3990 (36,6) 
4240-3970 (95,4) Cruz, 1995 
Chã da Parada 4 
ICEN-891 
Carvões do solo antigo 
enterrado (topo) 






Chã da Parada 4 
ICEN-890 
Carvões da Lareira 1, 
situada na base do tumulus 






Chã da Parada 4 
GrN-17433 
Carvões da Lareira 1, 
situada na base do tumulus 
5055±40  3950-3790 (68,2) 3970-3760 (94,4) 
3730-3710 (1,0) 
Cruz, 1995 
Chã da Parada 4 
CSIC-822 
Carvões da Lareira 1, 
situada na base do tumulus 





Chã da Parada 4 
ICEN-823 
Carvões do solo antigo 
enterrado (topo) 





Monte da Olheira 
GrN-15330 
Carvões do solo antigo 
enterrado 
5195±25  4040-4020 (27,1) 
4000-3970 (41,1) 
4050-3960 (95,4) Cruz, 1995 
Mina do Simão 
CSIC-717 
Carvões do solo antigo 
enterrado (topo) 






Mina do Simão 
CSIC-716 
Carvões do enchimento da 
câmara (base) 
5050±70  3950-3780 (68,2) 3980-3690 (95,4) Cruz, 1995 
Mina do Simão 
CSIC-715 
Carvões do enchimento da 
câmara (base) 
5010±70  3940-3870 (26,1) 
3820-3700 (42,1) 
3960-3660 (95,4) Cruz, 1995 
Mamoa do Castelo 1 
CSIC-1818 
Cortiça carbonizada entre as 
pedras do contraforte. J11; 
Lx.20.1 (MC/ZN-00-28-3-
CI) 
5112±36  3970-3930 (25,5) 
3880-3810 (42,7) 
3980-3790 (95,4) Sanches et al, 2005 
Mamoa do Castelo 1 
Ua-19121 
Carvões entre as pedras da 
couraça (sanja norte). M10; 
Lx.4.1 (MC/SN-00-41-C) 







Sanches et al, 2005 
Mamoa do Castelo 1 
CSIC-1814 
Carvões da condenação do 
eixo da entrada, por sobre o 
vestíbulo. H11; Lx. 13 (16) 
(MC/ZN-00-44-CI) 
4136±33  2870-2800 (18.9) 
2760-2630 (49,3) 
2880-2600 (95,4) Sanches et al, 2005 
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Mamoa do Castelo 1 
Ua-19122 
Carvões da condenação do 
eixo da entrada, por sobre o 
vestíbulo  (recolhida a uma 
cota superior à amostra 
CSIC1814). H12; Lx.6 (10); 
(MC/NZ-00-36-CI) 




2880-2470 (95,4) Sanches et al, 2005 
Mamoa do Castelo 1 
CSIC-1817 
Carvões de condenação do 
corredor intratumular. J12; 
Lx.6 (MC/ZN-00-33.2-CI) 





Sanches et al, 2005 
Mamoa do Castelo 1 
CSIC-1815 
Carvões de condenação do 
vestíbulo (base do 
vestíbulo). J11; Lx.24 
(MC/ZN-00-31.3-V) 
3862±33  2460-2280 (68,2) 2470-2270 (83,4) 
2260-2200 (12,0) 
Sanches et al, 2005 
Mamoa do Castelo 1 
CSIC-1816 
Carvões entre as pedras da 
couraça (sanja oeste). J6: 
Lx.4 (MC/ZW-00-3-C) 




Sanches et al, 2005 
Chã da Parada 3 
Gif-8289 
Carvões do solo antigo 
enterrado (topo) 





Outeiro de Gregos 2 
CSIC-774 
Carvões do solo antigo 
enterrado (topo) 
5030±70  3950-3760 (65,4) 
3730-3710 (2,7) 
3970-3660 (95,4) Cruz, 1995 
Outeiro de Gregos 2 
CSIC-547 
Carvões do solo antigo 
enterrado (topo) 
4950±50  3780-3660 (68,2) 3940-3870 (7,9) 
3810-3640 (87,5) 
Cruz, 1995 
Chã de Santinhos 1 
Gif-6783 
Carvões da lareira 
estruturada existente na base 
do tumulus 





Chã de Santinhos 2 
Gif-6784 
Carvões da lareira 
estruturada 1 da base do 
monumento 
4990±50  3920-3870 (12,9) 
3810-3700 (55,3) 
3950-3650 (95,4) Cruz, 1995 
Chã de Santinhos 2 
Gif-6785 
Carvões da lareira 
estruturada 2 da base do 
monumento 
4930±50  3770-3650 (68,2) 3910-3880 (2,6) 
3810-3630 (92,8) 
Cruz, 1995 
Pena Mosqueira 3 
CSIC-756 
Carvões de pequena lareira 
contemporânea da utilização 
do monumento ou anterior à 
construção do mesmo 




Meninas do Crasto 3 
CSIC-776 
Carvões do solo antigo 
enterrado (topo) 
4960±70  3890-3880 (1,5) 
3800-3650 (66,7) 
3950-3640 (95,3) Cruz, 1995 
Outeiro de Gregos 5 
CSIC-659 
Carvões das terras sob o 
"cairn" (topo) 
4780±60  3650-3510 (68,2) 3660-3490 (76,9) 
3470-3370 (18,5) 
Cruz, 1995 
Chã da Parada 1 
ICEN-781 
Carvões do solo antigo 
enterrado (periferia da 
mamoa) 





Chã da Parada 1 
ICEN-780 
Carvões do solo antigo 
enterrado (sob "coroa" 
circular periférica 
4930±50  3770-3650 (68,2) 3910-3880 (2,6) 
3810-3630 (92,8) 
Cruz, 1995 
Chã da Parada 1 
CSIC-953 
Carvões do solo antigo 
enterrado (sob "coroa" 
circular periférica 
4920±40  3750-3740 (2,8) 
3720-3650 (65,4) 
3780-3640 (95,4) Cruz, 1995 
Chã da Parada 1 
ICEN-407 
Carvões do solo antigo 
enterrado 
4880±50  3710-3630 (68,2) 3780-3620 (86,6) 
3580-3530 (8,8) 
Cruz, 1995 
Chã da Parada 1 
CSIC-954 
Carvões do solo antigo 
enterrado (periferia da 
mamoa) 
4820±40  3660-3630 (23,4) 
3580-3530 (44,8) 
3700-3520 (95,4) Cruz, 1995 
Chã da Parada 1 
Gif-7873 
Carvões do solo antigo 
enterrado 




3640-3090 (95,4) Cruz, 1995 
Chã da Parada 1 
ICEN-173 
Carvões do solo antigo 
enterrado 






Chã da Parada 1 
ICEN-409 
Carvões da base da camada 
4, na periferia do 
monumento 
4130±45  2870-2800 (20,4) 
2760-2620 (47,8) 
2880-2580 (95,4) Cruz, 1995 
Chã da Parada 1 
Gif-7672 
Carvões da estrutura de 
fecho (fronteira ao corredor) 













Carvões do solo antigo 
enterrado (topo) 








Carvões do sobre o "piso" 
do átrio, à entrada 







Meninas do Crasto 4 
GaK-10943 
Carvões do solo antigo 
enterrado 
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Meninas do Crasto 4 
CSIC-661 
Carvões do solo antigo 
enterrado 
3830±50  2440-2420 (1,6) 
2410-2380 (6,1) 
2350-2200 (60,4) 
2470-2140 (95,4) Cruz, 1995 
Meninas do Crasto 4 
CSIC-660 
Carvões do solo antigo 
enterrado 







tronco carbonizado. Interior 
de uma lareira, do topo do 
solo antigo enterrado (D6) 






base das pedras da lareira, 
do topo do solo antigo 
enterrado (D6) 








camada de terra que 
envolvia a lareira, do topo 
do solo (D6) 








Carvões da Camada 3 3850±60  2460-2270 (52,4) 
2260-2200 (15,8) 
2480-2140 (95,4) Cruz, 1995 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Dombate 
CSIC-890 
Grupo B - 5 amostras de 
carvões muito próximas em 
cota absoluta e estratigrafia. 
Do fundo da massa tumular, 
proximo do corredor. Numa 
cota semelhante ao 
paleosolo. 
4930±70  3790-3640 (68,2) 3950-3630 (93,8) 
3560-3530 (1,7) 
Alonso e Bello, 1995 
Dombate 
CSIC-891 
Grupo B - 5 amostras de 
carvões muito próximas em 
cota absoluta e estratigrafia. 
Do fundo da massa tumular, 
proximo do corredor. Numa 
cota semelhante ao 
paleosolo. 
4910±60  3770-3640 (68,2) 3930-3870 (3,7) 
3810-3630 (88,2) 
3580-3530 (3,5) 
Alonso e Bello, 1995 
Dombate 
CSIC-942 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 





Alonso e Bello, 1995 
Dombate 
CSIC-964 
Grupo E - carvões do 
exterior do túmulo, próximo 
deste, à mesma 
profundidade da superfície 
do paleosolo 





Alonso e Bello, 1995 
Dombate 
CSIC-940 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 






Alonso e Bello, 1995 
Dombate 
CSIC-893 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 
4450±70  3340-3210 (31,3) 
3190-3150 (7,3) 
3130-3010 (29,6) 
3350-2920 (95,4) Alonso e Bello, 1995 
Dombate 
CSIC-941 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 





Alonso e Bello, 1995 
Dombate 
CSIC-939 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 





Alonso e Bello, 1995 
Dombate 
CSIC-963 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 
4380±35  3030-2920 (68,2) 3100-2910 (95,4) Alonso e Bello, 1995 
Dombate 
CSIC-948 
Grupo E - carvões do 
exterior do túmulo, próximo 
deste, à mesma 
profundidade da superfície 
do paleosolo 





Alonso e Bello, 1995 
Dombate 
CSIC-1066 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 




2880-2480 (95,4) Alonso e Bello, 1995 
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Dombate 
CSIC-962 
Grupo D - carvões de área 
próxima da entrada, mas 
exterior a esta, já no 
paleosolo. Datadas 7 
amostras 
4020±30  2580-2480 (68,2) 2620-2470 (95,5) Alonso e Bello, 1995 
Dombate 
CSIC-892 
Grupo C - 6 amostras de 
carvão do sedimento que 
cobria o piso da entrada, sob 
uma estrutura de fecho do 
corredor 
4230±70  2920-2840 (26,4) 
2820-2740 (28,1) 
2730-2670 (13,7) 
3020-2580 (95,4) Alonso e Bello, 1995 
Dombate 
CAMS-101903 
resíduo orgânico de vaso 
atribuído à fase mais antiga  
de ocupação 
4900±40  3710-3640 (68,2) 3770-3630 (95,4) Steelman et al, 2005 
Dombate 
CAMS-101904 
resíduo orgânico de vaso 
atribuído à fase mais antiga  
de ocupação 
4890±40  3700-3640 (68,2) 3770-3630 (95,4) Steelman et al, 2005 
Dombate 
UtC-3203 
Sem informação 4950±70  3800-3650 (68,2) 3950-3630 (95,4) Alonso, 99 
Dombate 
UtC-3200 























? 5470±35  4360-4320 (43,6) 
4290-4260 824,6) 
4370-4240 (95,4) Alonso, 99 
Cotogrande 1 
GrN-17698 














Chan da Cruz 1 
CSIC-642 





Monte da Romea 
Ua-20005 
Carvões recolhidos da 
primeira massa tumular, na 
parte inferior, na área SE, na 
zona de acesso. Aparente 
associação nesta massa com 
geométricos e cerâmica lisa 
5055±55  3950-3790 (68,2) 3970-3710 (95,4) Mañana Borrazas, 2003. 
Monte da Romea 
Ua-20004 
Carvão recolhido no último 
depósito de pedras que 
bloqueou o acesso normal à 
câmara. Apenas cerâmicas 
lisas 





Mañana Borrazas, 2003. 
Monte da Romea 
Ua-20003 
Carvão recolhido na 
segunda massa tumular que 
cobriu também a área de 
acesso entretanto bloqueada. 
Na parte inferior do 
depósito, na parte S, 
próxima do acesso 




Mañana Borrazas, 2003. 
Ponte da Pedra 
GrN-19217 
? 5020±70  3940-3850 (30,6) 
3820-3710 (37,6) 
3970-3660 (95,4) Alonso, 99 
Cotogrande 2 
GrN-19374 





? 4820±40  3660-3630 (23,4) 
3580-3530 (44,8) 
3700-3520 (95,4) Alonso, 99 
Campiños 6 
GrN-14328 














      
Cabritos 1 
Gif-7019 
tumulus (base), sob as 
pedras de uma fossa 
2700±60  910-800 (68,2) 1000-790 (95,4) Cruz, 1995 
Cabritos 3 
Gif-7020 






Outeiro de Gregos 1 
CSIC-771 
terra vegetal, sob laje 
horizontal da estrutura 
periférica 




1770-1510 (95,4) Cruz, 1995 
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Outeiro de Gregos 1 
CSIC-772 
terra vegetal, sob laje 
horizontal da estrutura 
periférica 






Outeiro de Gregos 2 
Kn-2768 





Outeiro de Gregos 3 
KN-2766 







Outeiro de Gregos 3 
KN-2765 






Outeiro de Gregos 3 
KN-2767 





Outeiro de Gregos 5 
CSIC-773 
terras sob o "cairn". Três 
amostras 
3250±60  1610-1450 (68,2) 1670-1410 (95,4) Cruz, 1995 
Abogalheira 1 
KN-2955 








Outeiro de Ante 1 
Gif-8291 





Outeiro de Ante 2 
GaK-10937 






Outeiro de Ante 3 
Gif-4859 
terras do tumulus 4090±120  2870-2800 (13,9) 
2780-2560 (45,8) 
2540-2490 (8,6) 
2920-2290 (95,4) Cruz, 1995 
Outeiro de Ante 3 
Gif-4857 
terras do tumulus 5780±80  4730-4530 (68,2) 4830-4450 (95,4) Cruz, 1995 
Outeiro de Ante 3 
Gif-4858 





Outeiro de Ante 3 
Gif-4856 





Monte da Olheira 
UGRA-287 
estrutura de combustão 5630±90  4550-4360 (68,2) 4690-4330 (95,4) Cruz, 1995 
Monte da Olheira 
GrN-15331 




Mamoa do Barreiro 
CSIC-779 
terras negras do tumulus 180±160  - - Cruz, 1995 
Madorras 1 
CSIC-1029 
solo antigo enterrado (topo) 8000±40  7050-6910 (45,2) 
6890-6830 (23,0) 
7060-6760 (95,4) Cruz, 1995 
Madorras 1 
GrA-1418 




7180-6410 (95,4) Cruz, 1995 
Madorras 1 
CSIC-1030 




4240-3990 (95,4) Cruz, 1995 
Madorras 1 
GrA-884 
solo antigo enterrado (topo) 3500±40  1890-1770 (68,2) 1940-1730 (93,5) 
1710-1690 (1,9) 
Cruz, 1995 
Chã da Parada 1 
ICEN-408 
base da camada 5, em 
contacto com topo do solo 
antigo 
4180±110  2900-2620 (68,2) 3080-3070 (0,3) 
3030-2470 (95,1) 
Cruz, 1995 
Chã da Parada 1 
CSIC-979 
nível cinzento escuro 
sobreposto ao contraforte 
5010±35  3920-3870 (19,2) 
3810-3710 (49,0) 
3950-3700 (95,5) Cruz, 1995 
Chã da Parada 1 1A-E 4900±260    Desvio-padrão elevado 
Chã da Parada 3 
Gif-8290 
solo antigo enterrado (nível 
inferior) 
6910±70  5880-5720 (68,2) 5980-5940 (4,5) 
5930-5660 (90.9) 
Cruz, 1995 
Chã da Parada 4 
ICEN-169 
Lareira 2, situada na base do 
tumulus 




Chã da Parada 4 
ICEN-162 
Lareira 1, situada na base do 
tumulus 





Chã da Parada 4 
ICEN-170 







Camada 3 6160±70  5220-5020 (68,2) 5310-4930 (95,4) Cruz, 1995 
Cabras 
CSIC-1056 
Camada 3 6570±90  5620-5470 (68,2) 5670-5360 (95,4) Cruz, 1995 
Chã de Carvalhal 1 
OxA-1850 
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Chã de Carvalhal 1 
OxA-1848 
solo antigo enterrado (meio) 6150±80  5220-5000 (68,2) 5310-4900 (94,8) 
4870-4850 (0,6) 
Cruz, 1995 
Chã de Carvalhal 1 
UGRA-355 






Chã de Carvalhal 1 
OxA-2128 
Solo antigo enterrado (base) 7030±130  6020-5770 (68,2) 6210-6140 (3,0) 
6110-5660 (92,4) 
Cruz, 1995 
Ponte da Pedra 
GrN-19216 




Quadro 32: Datações de pinturas em sepulcros do Noroeste peninsular e Beira Interior 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Serramo 
CAMS-88195 
Carvão da pintura na base 
do esteio C1 




Steelman et al, 2005 
Coto dos Mouros 
CAMS-83631 
Carvão da camada 
subjacente de pintura, sem 
indicação do esteio 
5540±70  4460-4330 (68,2) 4530-4250 (95,4) Steelman et al, 2005 
Coto dos Mouros 
CAMS-83116 
Carvão de várias camadas de 
uma pintura sem indicação 
do esteio 






Steelman et al, 2005 
Monte dos Marxos 
CAMS-77924 
Carvão da camada 
subjacente, do esteio 7 
trasladado para o museu 
5330±80  4260-4050 (68,2) 4340-3990 (95,4) Steelman et al, 2005 
Monte dos Marxos 
CAMS-77925 
Carvão da camada 
superficial, do esteio 7 
trasladado para o museu 
4920±60  3770-3640 (68,2) 3940-3870 (5,7) 
3810-3630 (88,1) 
3560-3530 (1,5) 
Steelman et al, 2005 
Pedra Cuberta 
CAMS-77923 
Carvão da pintura no esteio 
L1, o 1º do lado esquerdo do 
corredor 




Steelman et al, 2005 
Pedra da Moura 
CAMS-77761 
Carvão da pintura no 2º 
esteio do lado esquerdo do 
corredor (L2) 
4980±70  3930-3870 (13,1) 
3810-3660 (55,1) 
3950-3650 (95,4) Steelman et al, 2005 
Forno dos Mouros 
CAMS-80501 
Carvão da pintura do esteio 
C1 
4900±60  3770-3630 (68,3) 3910-3870 (1,9) 
3810-3620 (87,2) 
3590-3530 (6,3) 
Steelman et al, 2005 
Casota do Páramo 
CAMS-77427 
Carvão de pintura no 1º 
esteio do lado esquerdo (C1) 
4740±120  3650-3370 (68,2) 3790-3310 (89,1) 
3300-3260 (0,5) 
3240-3100 (5,8) 
Steelman et al, 2005 
Antelas 
OxA-5433 
Carvão de pintura da laje de 
cabeceira 





Quadro 33: Datações de sepulcros da Meseta Norte 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Jarama II 
UBAR-571 
Ossos humanos 4185±50  2890-2840 (15,6) 
2820-2740 (34,1) 
2730-2670 (18,5) 
2900-2620 (95,4) Jordá Pardo e Mestres 
Torres, 1999 
Cueva de Los 
Enebralejos 
CSIC-723 
Osso humano, nivel I, sem 
materiais do campaniforme, 
ainda que pudesse tê-los 
3800±60  2350-2130 (68,2) 2470-2120 (88,9) 
2100-2040 (6,5) 
Municio Gonzalez e 
Piñon Varela, 1990 
Cueva de Los 
Enebralejos 
CSIC-724 
Osso humano, nivel III, 
lâminas, pontas de seta 
cerâmica 






Municio Gonzalez e 




      
Fuentepecina I 
GrN-16073 
Carvões encostados aos 
esteios do corredor pelo 
exterior, no topo do solo 
antigo, nivel 3, geométricos 
alguns frags cerâmicos e 
espátula de osso 




Delibes e Rojo, 1997 
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Quadro 33: Datações de sepulcros da Meseta Norte (cont.) 
Fuentepecina II 
GrN-18669 
Carvões do preenchimento 
da câmara sobre o ossário. 
Espólio: conta de colar de 
xisto, meia centena de 
geométricos, grandes 
lâminas, espatáulas de , 
machados polidos osso, 
conchas de moluscos 






Delibes e Rojo, 1997 
Fuentepecina II 
GrN-18667 
Carvões da base da câmara, 
abaixo dos enterramentos 
mais antigos e sobre o solão 
("páramo"). Espólio: conta 
de colar de xisto, meia 
centena de geométricos, 
grandes lâminas, espatáulas 
de , machados polidos osso, 
conchas de moluscos 




4250-3710 (95,4) Delibes e Rojo, 1997 
Ciella 
GrN-12121 
Carvão da camada de 
incêndio subjacente ao 
monumento 
5290±40  4230-4200 (14,0) 
4170-4090 (36,9) 
4080-4040 (17,3) 
4240-3990 (95,4) Delibes de Castro e Rojo 
Guerra, 1997; Cruz, 1994 
El Moreco 
GrN-12994 
carvões sob o tumulus, nivel 
3, superfície do solo 
primitivo 






Delibes de Castro e Rojo 
Guerra, 1997; Cruz, 1994 
La Cabaña 
GrN-18670 
Carvões do sector norte do 
túmulo, sob laje do anel 
exterior (atribuído a 
momento da construção) 
geométricos, contas de 
colar, machados polidos, 
cabod e espátula de osso 
5240±65  4230-4200 (7,6) 
4170-4100 (16,3) 
4080-3970 (44,4) 
4260-3950 (95,4) Delibes e Rojo, 1997 
La Mina 
GrN-14951 
Carvões na base do túmulo, 
nível 3 em momento anterior 
ao monumento. espólio: 1 
geométrico, algumas 
lamelas e laminas 





Delibes, Rojo e Represa, 




Carvão do nível 3, recolhido 
na base da vala aberta no 
quadrante nordeste, no topo 
do solo antigo. Amostra 
reduzida 








Ossos humanos do nivel 6, 
na área de entrada da 
câmara, parte oriental com 
geométricos trapézios, 
lâminas, agulhas de osso, 
pouca cerâmica, contas de 
colar e uma só ponta de seta 







Delibes de Castro e Rojo 
Guerra, 1997; Delibes, 
Alonso e Rojo, 1987 
Collado Palomero 2 
CSIC-897 





Lopez de Calle e Ilarraza, 
1997 
Collado Palomero 1 
CSIC-952 





Lopez de Calle e Ilarraza, 
1997 
Collado Palomero 1 
CSIC-1065 











Ossos humanos do nível 1 
com geométricos segmentos 






Lopez de Calle e Ilarraza, 
1997 
Peña Guerra 2 
CSIC-969 
Osso humano da câmara 
lateral 




Lopez de Calle e Ilarraza, 
1997 
Peña Guerra 2 
CSIC-926B 
Osso humano da câmara 
central 




Lopez de Calle e Ilarraza, 
1997 
El Collado del Mallo 
Beta-89986 
No nível C do corredor, em 
nível inferior, no tramo 2 
(inicial) ossos dispersos com 
frags cerâmica lisa, 
artefactos em osso e alguns 
geométricos 
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Quadro 33: Datações de sepulcros da Meseta Norte (cont.) 
El Collado del Mallo 
Beta-89989 
Na área de entrada da 
câmara, estrato com 
conjunto de ossos 
associados a lamina 
retocada, conta tubular de 
ouro, furador em osso sob 
outro conjunto de ossos 
humanos asociados a 
campaniforme inciso com 
botões em V sobre dentes e 
dois de tartaruga, ponta de 
osso. 







Lopez de Calle e Ilarraza, 
1997 
El Collado del Mallo 
Beta-89990 
Na área de entrada da 
câmara, conjunto de ossos 
humanos asociados a 
campaniforme inciso com 
botões em V sobre dentes e 
dois de tartaruga, ponta de 
osso. Sobreposto a outro 
estrato com conjunto de 
ossos associados a lamina 
retocada, conta tubular de 
ouro, furador em osso 








Madeira associada a 
enterramento num sector 
marginal (nível 6), mas 
junto a trapézios - 
combustível da pira 
funerária. Mamoa com 
depósitos sujeitos a fogo 
(tumba-calero?). 
geométricos, lâminas de 
sílex, contas de colar e 
machados polidos 
5305±30  4230-4190 (14,7) 
4180-4050 (53,5) 
4240-4040 (95,4) Delibes e Rojo, 1997 
Rebolledo 
GrN-19567 
Carvões de fogueira do 
perímetro da mamoa sobre o 
solão (nível 3) com relação 
estratigráfica difícil de 
estabelecer. Mamoa com 
depósitos sujeitos a fogo 
(tumba-calero?). 
geométricos, lâminas de 
sílex, contas de colar e 
machados polidos 
5075±40  3950-3910 (21,5) 
3880-3800 (46,7) 
3970-3780 (95,4) Delibes e Rojo, 1997 
El Miradero 
GrN-12101 
Sem estrutura megalítica. 
Tumba-calero? Carvões da 
área central com camada de 
cal onde se encontrava o 
espólio funerário 




Delibes de Castro e Rojo 
Guerra, 1997; Cruz, 1994 
El Miradero 
GrN-12100 
Sem estrutura megalítica. 
Tumba-calero? Carvões da 
área central com camada de 
cal onde se encontrava o 
espólio funerário 
5115±35  3970-3930 (27,5) 
3880-3810 (40,7) 
3980-3790 (95,4) Delibes de Castro e Rojo 
Guerra, 1997; Cruz, 1994 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 





Tipo Tholos (?) 
 
      
La Sima (I) 
Bln-5362 
Nível de carvão funerário 
(UE36). Tumba-calera, em 
que os ossos humanos se 
apresentavam queimados 
sob a cal produzida pelo 
incêndio 
5308±31  4230-4190 (13,7) 
4180-4050 (54,5) 
4240-4040 (95,4) Rojo et al 2005a e b 
La Sima (I) 
Bln-5377 
Nível de carvão funerário 
(UE36). Tumba-calera, em 
que os ossos humanos se 
apresentavam queimados 
sob a cal produzida pelo 
incêndio 




Rojo et al 2005a e b 
La Sima (I) 
Bln-5363 
Nível de carvão funerário 
(UE36). Tumba-calera, em 
que os ossos humanos se 
apresentavam queimados 
sob a cal produzida pelo 
incêndio 
5082±31  3960-3930 (14,3) 
3880-3800 (53,9) 
3970-3790 (95,4) Rojo et al 2005a e b 
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Quadro 33: Datações de sepulcros da Meseta Norte (cont.) 
La Sima (I) 
Bln-5378 
Nível de carvão funerário 
(UE36). Tumba-calera, em 
que os ossos humanos se 
apresentavam queimados 
sob a cal produzida pelo 
incêndio 
5068±33  3950-3910 (20,3) 
3880-3800 (47,9) 
3960-3790 (95,4) Rojo et al 2005a e b 
La Sima (I) 
Bln-5349 
Nível de carvão funerário 
(UE36). Tumba-calera, em 
que os ossos humanos se 
apresentavam queimados 
sob a cal produzida pelo 
incêndio 
5048±27  3940-3850 (55,5) 
3820-3790 (12,7) 
3950-3770 (95,4) Rojo et al 2005a e b 
La Sima (I) 
Bln-5376 
Nível de carvão funerário 
(UE36). Tumba-calera, em 
que os ossos humanos se 
apresentavam queimados 
sob a cal produzida pelo 
incêndio 




Rojo et al 2005a e b 
La Sima (II) 
KIA-21551 
Osso humano em ossário 
(UE10) do segundo sepulcro 
tipo tholos. Sobre a camada 
de cal de Sima I 
4919±28  3710-3650 (68,2) 3770-3640 (95,4) Rojo et al 2005a e b 
La Sima (II) 
KIA-21553 
Osso humano em ossário 
(UE10) do segundo sepulcro 
tipo tholos. Sobre a camada 
de cal de Sima I 
4865±23  3700-3680 (4,8) 
3670-3630 (63,4) 
3710-3630 (95,4) Rojo et al 2005a e b 
La Sima (II) 
KIA-21552 
Osso humano em ossário 
(UE10) do segundo sepulcro 
tipo tholos. Sobre a camada 
de cal de Sima I 




Rojo et al 2005a e b 
La Sima (II) 
KIA-21550 
Osso humano em ossário 
(UE10) do segundo sepulcro 
tipo tholos. Sobre a camada 
de cal de Sima I 




Rojo et al 2005a e b 
La Sima (III) 
KIA-17999 
frag de fémur humano de 
um dos 2 enterramentos com 
campaniforme internacional 
(UE18) 




Rojo et al 2005a e b 
La Sima (III) 
KIA-18000 
frag de fémur humano de 
um dos 2 enterramentos com 
campaniforme internacional 
(UE18) 




Rojo et al 2005a e b 
La Peña de La Abuela 
Bln-5056 
tumba-calero. Carvão de 
buraco de poste do sepulcro 




Rojo et al 2005b 
La Peña de La Abuela 
Bln-5055 
tumba-calero. Carvão de 
buraco de poste do sepulcro 
5029±39  3950-3850 (43,7) 
3820-3760 (24,5) 
3950-3710 (95,4) Rojo et al 2005b 
La Peña de La Abuela 
Bln-5026 
tumba-calero. Carvão de 
buraco de poste do sepulcro 




Rojo et al 2005b 
La Peña de La Abuela 
KIA-4781 
tumba-calero. Carvão do 
nível de enterramentos 
5050±50  3950-3790 (68,2) 3970-3710 (95,4) Rojo et al 2005b 
La Peña de La Abuela 
Bln-5052 
tumba-calero. Carvão de 
buraco de poste do sepulcro 
5054±39  3950-3790 (68,2) 3960-3760 (94,5) 
3730-3710 (0,9) 
Rojo et al 2005b 
La Peña de La Abuela 
Bln-5053 
tumba-calero. Carvão de 
buraco de poste do sepulcro 
5099±39  3970-3930 (20,4) 
3880-3800 (47,8) 
3980-3790 (95,4) Rojo et al 2005b 
La Peña de La Abuela 
Bln-5054 
tumba-calero. Carvão de 
buraco de poste do sepulcro 
5110±39  3970-3930 (23,9) 
3880-3810 (44,3) 
3990-3790 (95,4) Rojo et al 2005b 
La Tarayuela 
Bln-5541 
Tumba calero. Carvão de 
U6, na área da câmara 
5000±38  3910-3880 (10,9) 
3810-3700 (57,3) 
3950-3690 (95,3) Rojo et al 2005b 
La Tarayuela 
Bln-5540 
Tumba calero. Carvão de 
U6, na área da câmara 
4982±36  3800-3700 (68,2) 3940-3870 (13,1) 
3810-3660 (82,3) 
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Quadro 34: Datações de sepulcros da Meseta Sul 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
Azutan 
Ly-4578 
Ossos humanos do interior 
da câmara 
5750±130  4770-4750 (1,6) 
4730-4450 (66,6) 
4910-4340 (95,4) Bueno, 1991; Cruz, 1994 
Azutan 
UGRA-288 
Ossos humanos do interior 
da câmara 
5060±90  3970-3770 (68,2) 4040-4010 (2,0) 
4000-3650 (93,4) 
Bueno, 1991; Cruz, 1994 
Azutan 
Beta-145277 
Ossos humanos do interior 
da câmara 





Bueno et al, 2005 
Azutan 
Ly-4500 
Ossos humanos do interior 
da câmara 











      
El Castillejo 
Beta-132917 
Túmulo colectivo. Ossos 
humanos de M4 associados 
a geométricos, sem pontas 
de seta, pequenas lâminas de 
sílex, furadores de osso e 
cerâmica lisa 




Bueno et al, 1999 
El Castillejo 
GX-29784 
túmulo colectivo 4180±50  2890-2840 (14,2) 
2820-2670 (54,0) 
2900-2620 (95,4) Bueno et al, 2005 
El Castillejo 
GX-29783 
túmulo colectivo 4050±70  2840-2810 (5,8) 
2670-2470 (62,4) 
2880-2450 (95,4) Bueno et al, 2005 
El Castillejo 
Beta-145274 
túmulo colectivo. Jovem 
masculino com cerâmica 
campaniforme 




Bueno et al, 2005; em 
Bueno et al, 2004b surge 
3710±70BP 
 
Gruta artificial ? 
 
      
Valle de Higueras 
(TVH) 
Beta-194602 
Tholos? Câmara em pedra 
seca, com acesso a sudeste. 
Túmulo TVHigueras. Ossos 
humanos associados a 
pontas de seta, contas, 
cerâmica lisa e restos de 
cobre 




3350-3020 (95,4) Bueno et al, 2005 
Valle de Higueras 1 
Beta-145272 
Osso humano do nível de 
base da câmara principal - 
gruta artificial forrada com 
pedra seca (pseudo-tholos?) 
3890±40  2470-2340 (68,2) 2480-2270 (90,9) 
2260-2210 (4,5) 
Bueno et al, 2005; em 
Bueno et al, 2004b a data 
surge diferente? Beta-
145275 – 3790±40BP; em 
Bueno et al 2007-08, a 
data surge com o código 
Beta-145275 




3650±40  2130-2090 (16,0) 
2050-1950 (52,2) 
2140-1910 (95,4) Bueno et al, 05 
Valle de Higueras 3 
Beta-157730 
Nicho 3c, na câmara central. 
Mulher junto com resto de 
duas crianças 
3810±40  2340-2320 (3,1) 
2310-2190 (57,7) 
2170-2140 (7,3) 
2460-2130 (95,3) Bueno et al, 2005; em 
Bueno et al, 2004b, a data 
é 3710±40BP 
Valle de Higueras 3 
Beta-157732 
Antecâmara, crâneo adulto 
masculino 




Bueno et al, 2005; em 
Bueno et al, 2004b, a data 
é 3720±40BP 
Valle de Higueras 5 
Beta-157729 
Vasos campaniformes. Na 
câmara indivíduo adulto, de 
que se datou o crânio. 





Bueno et al, 2005; em 
Bueno et al, 2004b,  a 
data é 3690±40BP 
Valle de Higueras 7 
Beta-216245 
Osso humano (?) 3970±40  2570-2460 (68,2) 2580-2340 (95,4)  
Valle de Higueras 7 
Beta-218062 
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Quadro 35: Datações de sepulcros da Meseta Nordeste 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 







      
SJA Portam Latinam 
I-14842 
Ossos humanos (campaña 
1985) 




Reservas levantadas para 
esta data, Vegas, 2007 
SJA Portam Latinam 
I-14594 
Ossos humanos (campaña 
1985) 





Reservas levantadas para 
esta data, Vegas, 2007 
SJA Portam Latinam 
GrN-21772 
Sob a pedra nº 1. Ossos 
humanos (Campanha 1991). 
Mesmo contexto que 
SJAPL-4 








SJA Portam Latinam 
GrA-5428 
Crânio nº 123 com ponta de 
seta (nº535) no occipital. 
Quadrado Z4 (campanha 
1990) 






SJA Portam Latinam 
Ua-10355 
Conjunto nº 325 com duas 
pontas de seta (nº 154 e 
607). Quadrado A4/A6 
(campanha 1991) 






SJA Portam Latinam 
GrN-21770 
Conjunto 377. Ossos 
humanos do nível mais 
baixo, apoiados 
parcialmente no solo natural 
(campanha 1991) 
4510±40  3350-3310 (11,7) 
3300-3260 (6,2) 
3240-3100 (50,2) 
3370-3090 (95,4) Vegas, 2007 
SJA Portam Latinam 
Ua-10356 
Crânio solto nº 330, do 
"nicho de crânios". 
Quadrado B6 (campanha 
1991) 
4460±70  3340-3210 (32,9) 
3190-3150 (8,7) 
3140-3020 (26,7) 
3360-2920 (95,4) Vegas, 2007 
SJA Portam Latinam 
GrN-21771 
Quadrado B1, talhão 2. 
Ossos humanos (Campanha 
1991) 







SJA Portam Latinam 
Ua-10357 
Crânio de cão, nº 6. 
Quadrado Y6 (campanha 
1990) 








SJA Portam Latinam 
Ua-10415 
Sob a pedra nº 1. Ossos 
humanos (Campanha 1991). 
Mesmo contexto que 
SJAPL-3. 








Osso humano de uma das 
últimas deposições 
4445±70  3340-3210 (30,2) 
3190-3150 (7,0) 
3130-3010 (31,1) 
3350-2920 (95,4) Sem código de lab.; 




Osso humano de uma das 
últimas deposições 
4480±50  3340-3210 (42,0) 
3200-3150 (12,3) 
3140-3090 (14,0) 
3360-3010 (95,4) Sem código de lab.; 




Osso humano de uma das 
deposições 





Sem código de lab.; 




Osso humano de uma das 
deposições 





Sem código de lab.; 




Osso humano de uma das 
deposições 




Sem código de lab.; 




Osso humano de uma das 
deposições 





Sem código de lab.; 
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Quadro 36: Sítios de exploração de recursos marinhos dos estuários do Tejo e Sado. 
Sítio / Ref. Lab. Amostra / Contexto Data BP 12C/13C -0/oo 
1 δ cal BCE 
(68,2%) 




Povoado       
Pontal 
CSIC-648 
Conhas de Ostrea sp., do 
fundo (1m prof.) da bolsa 
aberta (Q.C1) na base da 
Q.C2. Comporta I 
4930±50  3770-3650 (68,2) 3910-3880 (2,6) 
3810-3630 (92,8) 
Silva et al, 1986; 
Soares e Cabral, 1987 e 
1993, assumiram a data 
BP como corrigida para 
efeito de reservatório 
Barrosinha 
CSIC-652 
Conchas de Ruditapes 
decussatus, nível da 
primeira fase de ocupação 
(80cm prof.) Q.E6, C4. 
Comporta II 





Silva et al, 1986; 
Soares e Cabral, 1987 e 
1993 assumiram a data 
BP como corrigida para 
efeito de reservatório 
Barrosinha 
CSIC-649 
Conchas de Ruditapes 
decussatus, nível da segunda 
fase de ocupação (30cm 
prof.) Q.D5, C2. Comporta 
II 







Silva et al, 1986; 
Soares e Cabral, 1987 e 
1993 assumiram a data 
BP como corrigida para 
efeito de reservatório 
Possanco 
CSIC-653 
Conchas de Ruditapes 
decussatus, nível da segunda 
fase de ocupação, C2b. 
Comporta III 






Silva et al, 1986; 
Soares e Cabral, 1987 e 
1993 assumiram a data 
BP como corrigida para 
efeito de reservatório 
Ponta da Passadeira 
Beta-126095 
Conchas 4750±70  3170-2910 (68,2) 3290-2880 (95,4) Soares, 2000 e 2001. 
Data apresentada já 
corrigida 
Ponta da Passadeira 
UBAR-461 
Conchas 4700±60  3060-2890 (68,2) 3240-3200 (1,3) 
3190-2850 (94,2) 
Soares, 2000 e 2001 
Data apresentada já 
corrigida 
Ponta da Passadeira 
Beta-126094 
Conchas 4650±70  3030-2850 (68,2) 3170-2730 (95,4) Soares, 2000 e 2001 
Data apresentada já 
corrigida 
Ponta da Passadeira 
Beta-126092 
Conchas 4600±70  2970-2760 (68,2) 3070-2650 (95,4) Soares, 2000 e 2001 
Data apresentada já 
corrigida 
Ponta da Passadeira 
Beta-126093 
Conchas 4550±70  2890-2700 (68,2) 2980-2580 (95,4) Soares, 2000 e 2001 
Data apresentada já 
corrigida 
Ponta da Passadeira 
Beta-160055 
Carvão associado a lareiras 
para produção de sal 
4450±50  3330-3210 (32,6) 
3180-3150 (4,4) 
3130-3020 (31,2) 
3340-2920 (95,4) Soares, 2000 e 2001  
Ponta da Passadeira 
OxA-6389 




































































































































































































































































































































































































Fig. 126: Tipologia das antas da região de Lisboa. Sepulcros orientados face ao Norte, lato senso. 
 
 


















































































Figura 129: Espessura e largura de produtos alongados das antas de Lisboa (3). 
 
 
















































Carrascal (1x) Casaínhos (3x) C. Penedo (1x) Conchadas (7x)
Estria (4x) Mte. Abraão (9x) P. Mouros (2x) P. Granja (7x)
Trigache 2 (1x) Trigache 3 (12x) P. Grandes (2x)
 






















Figura 132: Largura e comprimento de utensílios de pedra polida (N=40) das antas de Lisboa. 
 
 























Figura 133: Espessura e peso de utensílios de pedra polida (N=37) das antas de Lisboa. 
 
 


















































Quadro 37: Espólio presente em sepulcros da Estremadura e Alto Alentejo. 
 
      Artefactos 
 
Anta 
G P L Lr 
L



































Carrascal +  + +          ?             
Pedras Grandes +  + + +  + +                  + 
Trigache 4 +  + + +      + +     +          
Arruda   + +  + + ? ? +    +    +  +   +   + 
Trigache 2 +   + + + + +  + + +  + + + + +  +  + +    
Casal do Penedo +  + +  + + +  +    +  + +  +    +  + + 
Carcavelos +  + +  + + +  + + +  + + + +  +   + +  + + 
Pedr. dos Mouros    + +  +   *    +    *  + * + +    
Monte Abraão +  + + + + +   +    + + + + +  + + + + + + + 
Estria    +       +   +   + *  +  +     
Casaínhos +  + + + + + +  + + + + + + + + +  +  +  + + + 
Pedras da Granja +  + + + + + + + + + +  +  + + +    +     
Conchadas +  + + +  + +  +  + + + + + + +     +  +  
Trigache 1   + ? ?  +                    
Trigache 3   + + + + + +  +  +    + + * +   +     
Alto Toupeira 1                           
Alto Toupeira 2      +  +               +  +  
                           
Cabeceira 4 +    +                      
Cabeço da Areia +  ? ? ?  ? ?                   
Rabuje 5 +  +  +  + +                   
Sobreira 1 +  + +   + + + +    +  +           
Sta. Margarida 2 +  +  + + + + +     +             
Horta +  + + +  + +  +    +  + + *       +  
Estanque       ? ?  +    +  + + +         
Bola da Cera +  + + +  + +  +    +  + + +       + + 
Sta. Margarida 3   + + + +  +  + ? +  +  * + +         




G P L Lr 
L



































G. das Salemas +  + + + + + + + + +   +  + +        +  
Salamandras +  ? ? + + ? ?  +    +  ? ?        +  
Poço Velho +  + + + + + + + + + +  + + + + + +  + + +  +  
Porto Covo +  ? ?   + +      +             
Correio-Mór +  + + + + + +  + + +  + + + + + + +  + +  + ? 
Verdelha Ruivos   +  +     +    +       +  +    
Lapa do Bugio +  + + + + + + + + + + + + + + + + ?  + + + + +  
Lapa do Fumo +  + +   ? ?  + + + + +    +         
Lapa da Furada +  + + +  + +                   
Cova da Moura +  + +   + +  + + + + +  + + + + + + +   +  
Algar Bom Santo + + ? ? ?  + +  +                 
Rochaforte 2 + + +    ? ?  +    +             
Fontaínhas   + + +  + +   +   +             
Feteira (C3) +  +    + +  +    +             
Feteira (C1)    +          +  + + +       +  
Casa da Moura +  + + + + + + + + + +  + + + + +  +  + +  +  
Lapa do Suão + + + + + + + + + + + + + +  + +   +       
Lugar do Canto + + + ? + + + + + + + +             +  
Carrascos + + + + +  + +  + +   +             
Algar do Barrão  +  +   + + +  +   +             
Sra. da Luz 2 + + + + + + + +  + +   +  + +  + +  + +  +  
Cadaval +    +  + +  +    +            + 
Ossos +   +    +   +   + +          +  
G. do Escoural + + + + + + + + + + + +  +    *    ?    + 
Lagar       + ?      +             
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Quadro 37: Espólio presente em sepulcros da Estremadura e Alto Alentejo (continuação). 
 
      Artefactos 
Gruta 
artificial 
G P L Lr 
L



































Folha Barradas   + +  +        +  +  *  +  +     
S. Pedro Estoril 1   + + +  * +  + + +  + + +           
S. Pedro Estoril 2       + + +  ?   ?             
Alapraia 2 +  + + + + + ?  +  +  + + + + + +   + +  +  
Alapraia 4 +  + +      + +     +      +     
Casal do Pardo 1 +  + + + + + + ? + +   + + + + + ?  + + +  ?  
Casal do Pardo 2 +  + + ?  + + + +    + ? ? ? + ?  + + +  ?  
Casal do Pardo 3 +  + + + + + + ? + + +  + ? + + + ?  ? + +  +  
Casal do Pardo 4 ?  + ? ? + + + ? + + +  + + ? ? + ?  + + +  ?  
Cabeço Arruda 1 +  + +   + +  + + + + +  +  +  +  +   +  
      Artefactos 
 
Tholos 
G P L Lr 
L



































Agualva    + +     + +   + +  +  +   + +    
Tituaria   + + + +    +    +  + + + + + + + +  +  
Pr. das Maçãs-W   + +   ? ?  +  +  +  +  +         
Pr. das Maçãs   + + + + + +  + + ?  + + +  ? *  + + +  +  
Monge    + +         + +    +        
Bela Vista    + +  +   + +   +           +  
Samarra    + +   +  + + +  + + +   +  + + + +   
Cabeço Arruda 2   + +   + +  + +   + + +  * + + + + +  +  
Pai Mogo 1 *  + + + +  +  +  +  + +  +  + + + + +  + + 
Legenda do Quadros 1: Artefactos por tipo de sepulcro da Estremadura portuguesa e Alto Alentejo. 
(+) Presença; (-) Ausência; (?) possível presença; (*) presença com particularidades. 
G – Geométrico; P – Pulseiras; L – Lâmina não retocada; Lr – Lâmina retocada; Ll – Lamela; N - Núcleo de lamelas; M – 
Machado; E – Enxó; Gv – Goiva; C - Contas de colar; Fu - Furador osso; Al – Alfinetes de cabelo com cabeça maciça ou postiça; 
Lg – lagomorfos; Cl - Cerâmica lisa; Cc - Cerâmica com caneluras; Px - Ponta de seta convexa; Pc - Ponta de seta côncava; Lo – 
lâmina ovóide; Ab – Grande ponta bifacial (Alabarda/punhal/lança); Ip - Ídolo-placa; Vo – vasos cilíndricos de osso; Av - 












N Ll Llr L Lr G R F Ls 
Ls





Carrascal  1 6 17 33 2    1     
Pedras Grandes  2 7 1 2 1 >12 7 >10 >6     
Trigache 4   4  6 5 3 1 >4 1  1   
Arruda 1   1 1    +     2 
Trigache 2 2 1 13  9 7 2 3 >22 1 28 3  1 
Casal do Penedo 1  1 1 3 3  1 >5 3 1 1 1  
Carcavelos  1 1  6 2  2 10 2 3 1 5  
Pedra Mouros  4 2  1  3 1 8 3    1 
Monte Abraão 2 6 11  30 1 17 3 >3 7 64 12  2 
Estria  2   8  1 1  1  10   
Casaínhos 9 1 4 1 13 11  1 >8 2 25 3  6 
Pedras Granja 10 5 6 17 33 3 5    22 6   
Conchadas  5 3 4 9 4   1 1 9 2   
Trigache 3 3 1 5 4 23  18 9 >4 8 8 5 1  
               
N- núcleo; Ll- lamela; Llr- lamela retocada; L- lâmina; Lr- Lâmina retocada; G- geométrico; R- raspador; 
F- furador; Ls- lasca; Lsr- lasca retocada; Px- ponta de seta com base convexa; Pc- Ponta de seta com 
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Quadro 39: Tipo de suporte para fabrico de pontas de seta. 
Anta L Ls U Total 
Casaínhos 16 2 10 28 
C. do Penedo  1 1 2 
Mte. Abraão 30 8 39 77 
Trigache 2 26 2 5 33 
Trigache 4   1 1 
Conchadas 10  1 11 
P. da Granja 21  7 28 
Carcavelos 1  4 5 
Trigache 3 8 1 4 13 
Estria 5  6 11 
Total 117 (56%) 14 (7%) 78 (37%) 209 
 
Tipo de suporte para fabrico de pontas de seta 
 
Quadro 40: Largura de geométricos trapézios e triângulos. 
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Quadro 41: Tipos de contas e pingentes das antas de Lisboa. 
 Contas Pingentes/Pendente     
Anta D G BT O T Ot C De Tr R Ta Ov A P Br B 
Arruda  +               
P. Mouros            ?     
A. Toupeira 2            +     
Casaínhos + +       + +  + + *   
C. do Penedo  + + +  +           
Mte. Abraão + +  + +    +   + +  + + 
Trigache 2 + +  +        + + +   
Trigache 4 ?            +    
Conchadas      +  + +  +  +   + 
P. da Granja   + + +        + *  + 
Carcavelos + +           +   + 
Trigache 3 +   +  +       +    
 
Contas: D- discóide; G- globular; BT- bitroncocónica; O- ovóide; T- tubular; Ot- outros. Pingentes: C- concha; De- dente; 
Tr- triângulo; R- rectângulo; Ta- trapézio; Ov- oval. A- alfinete; P- pente; Br- bracelete; B- botão. * pente votivo 
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Quadro 42: Artefactos votivos de calcário e outros tipos de idoliformes. 
tipos placas 
xisto 
artefactos votivos de calcário artefactos de osso  
 
anta IP B IC IF P E L R PO IG Z IA F CC BN 
Arruda +  +             
Casaínhos +   + +    +  + +    
A. Toupeira 2   +             
Carcavelos   + + +   +  +      
C. do Penedo   +             
Trigache 2 +  +    +         
Trigache 3       +  *       
Trigache 4             +   
Conchadas +  +       + +     
P. da Granja +  + +            
Mte. Abraão + + + +    +    +  + + 
P. Mouros       + + +       
Estria + +  +  + +         
“Anta de Belas” +  + + +         +  
 
IP- ídolo-placa; B- báculo; IC- ídolo cilíndrico; IF- ídolo fusiforme; P- pinha; E- enxó encabada; L- lúnula; R- recipientes em 
calcário; PO- placa e outros artefactos de calcário; IG- ídolo-gola; Z- figurinhas zoomorfas; IA- ídolo almeriense; F- falange; 
CC- caixa cilíndrica; BN- bétilo natural. * ídolo antropomorfo em arenito. 
 
 



















Carrascal ? ? ? ? ? ? ? 
Pedras Grandes        
Trigache 4  ?      
Arruda ≥1     2  
Trigache 2 + ? 1  1  ≥1 
Casal do Penedo 4     4  
Carcavelos ≥70  ≥3 ≥1 ≥4 ≥7 ≥3 
Pedra Mouros 1       
Monte Abraão ≥13  2   1  
Estria 1       
Casaínhos ≥27  3 ?   ? 
Pedras Granja ≥20    2 ≥2  
Conchadas 2  1  2 ≥3 ≥3 
Trigache 3  ?   1 2  
L – cerâmica lisa; D- com bordos denteados; C- com caneluras; A- “folha de acácia”; CI- campaniforme internacional, CP- 
campaniforme tipo Palmela; CN- campaniforme inciso. 
 
 














Carcavelos + + + + + 
Casaínhos   ?   
Alto Toupeira 1 ? ? ? ? ? 
Alto Toupeira 2   +   
Trigache 1      
Trigache 2 + + +   
Trigache 3 + +    
Trigache 4      
Pedras Grandes      
Conchadas + + + +  
Monte Abraão  +  +  
Estria      
Pedra Mouros      
Carrascal ? ? ?  + 
Pedras Granja + +  +  
Casal Penedo + +    
Monte Serves      
Arruda + +    
Int.- cerâmica internacional; Out.- outras cerâmicas impressas; 





































































Cavidade natural           
Cadaval          A 
Ossos     A      
N. Sra. das Lapas A          
Lugar do Canto A       A   
Carrascos A       A   
Algar do Barrão A          
Senhora da Luz 1        X   
Senhora da Luz 2 A X   X   A  X 
Feteira          A 
Rochaforte 2 A   A    A  X 
Cova da Moura    X       
G. Salemas    X X   A  XA 
Poço Velho  X  X X X X  X XA 
Lapa do Fumo  X   X  X   X 
Lapa do Bugio  X X X X  X   X 
G. Escoural A X  X X X     
subtotal 7 5 1 6 7 2 4 6 1 8 
           
Anta           
Casal do Penedo  X        X 
Carcavelos  X  A       
Casaínhos  X         
Conchadas         A  
Trigache 3         A  
subtotal 0 3 0 1 0 0 0 0 2 1 
           
G. Artificial           
Casal do Pardo 1  X X X    A  A 
Casal do Pardo 3   X X       
subtotal 0 1 2 2 0 0 0 1 0 1 
           
Tholos           
Cab. da Arruda 2         A  
Agualva    X       
subtotal 0 0 0 1 0 0 0 0 1 0 
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Quadro 46: Número mínimo de indivíduos por tipo de sepulcro (Centro-Sul de Portugal) 
Sítio NMI (dentes) NMI (ossos) NMI sexo Observações 
Anta     
Arruda - 6 (2A+4NA) 1F+1M Duarte, 2004 
Carcavelos 74 (34A+40NA) 81 (81A+?NA) 8F+7M Boutilier, 2007; Hillier, 2008 
Carrascal 10 (6A+4NA) 6 (4A+2NA) 1F+1M Boutilier, 2007; Hillier, 2008 
Casaínhos 14 (6A+8NA) - F+M Boutilier, 2007; Antunes-Ferreira,  
Casal do Penedo 10 (9A+1NA) 23 (14A+9NA) 3F+2M Boutilier, 2007; Hillier, 2008 
Estria 43 (25A+18NA) 19 (12A+7NA) 3F+3M Boutilier, 2007; Hillier, 2008 
Monte Abraão 65 (40A+25NA) 21 (18A+3NA) ?+2M Boutilier, 2007; Hillier, 2008 
Pedra dos Mouros - 3 (1A+2NA) s/inf. Boutilier, 2007; Hillier, 2008 
Pedras da Granja - (16) (11A+5NA) F+M Cunha e Silva, 2000 
Pedras Grandes 5 (3A+2NA) 7 (5A+2NA) ?+1M Boutilier, 2007; Hillier, 2008 
Trigache 2 22 (12A+10NA) 6 (4A+2NA) ?+2M Boutilier, 2007; Hillier, 2008 
Trigache 4 - 8 (5A+3NA) 2F+3M Inf. pessoal de T. Ferreira, 2008 
     
Ansião - 37 (23A+14NA) 2F+3M Silva, 2002 
Rego da Murta 1 50 (36A+14NA) - 3F+2M Silva e Ferreira, 2006 
Regos da Murta 2 (47) (32A+15NA) (11) (9A+2NA) 2F+2M Silva, 2006; Silva, Ferreira, 
Rodrigues, 2006 
Santa Margarida 3 37 (11A+16NA) 23 (13A+10NA) F+M Cunha, Silva e Miranda, 2003 
     
Gruta artificial     
Vila Chã 1 a 3 (167) - - Duarte, 1993 
Folha das Barradas 15 (9A+6NA) 33 (27A+6NA) >F+<M Inf. pessoal de T. Ferreira, 2007 
S. Pedro Estoril 2 - 53 (41A+12NA) F+M Silva, 1999 
São Paulo 2 - 254 (131A+123NA) 28F+28M Silva, 2002 
Casal do Pardo 3 - (46 (41A+5NA)) F+M Bubner, 1979 
Cabeço da Arruda 1 - 19 (14A+5NA) F+M Silva, 2002 
Monte Canelas 1 - 171 (109A+62NA) F+M Silva, 1996. Dois níveis funerários 
     
Tholos     
Agualva 4 (3A+1NA) 11 (8A+3NA) 2F+3M Inf. pessoal de T. Ferreira, 2007 
Praia das Maçãs (15 (9A+6NA)) (44 (38A+6NAdentes)) F+M Silva e Ferreira, 2007 amostra parcial 
Paimogo 1 - 413 (290A+123NA) 68F+46M Silva, 2002 
Cabeço da Arruda 2 - 74 (54A+20NA) 22F+11M Silva, 2002 
Samarra - 79 (55A+24NA) F+M Silva et al, 2006 
     
Cavidade natural     
Salamandras - ~10 - Harpsöe e Ramos, 1987 
Poço Velho - 115 (93A+22NA) F+M Antunes-Ferreira, 2005 
Porto Covo - 6 (4A+2NA) 2F+M? Silva, 2008 
Verdelha dos Ruivos - 10 (7A+3NA) 1F+3M Inf. pessoal de T. Ferreira, 2007 
Lapa do Bugio - (70) F+M Isidoro, 1964 
Lapa do Fumo - (13) - Serrão e Marques, 1971 
Lapa da Furada - 130 (66A+64NA) F+M Cardoso e Cunha, 1995 
Cova da Moura - 90 (75A+15NA) 11F+26M Silva, 2002 
Fontaínhas - 17 F+M Jackes e Lubell, 1999 
Algar do Bom Santo - >120 F+M Duarte, 1998 
Feteira - (30) F+M Jackes e Lubell, 1999 
Casa da Moura 340 (302A+38NA) - F+M Jackes e Meiklejohn, 2004; Jackes, Lubell e Meiklejohn 1997. 
Furninha - 43 F+M Jackes e Lubell, 1999 
Serra da Roupa - 40 (28A+12NA) 4F+2M Silva, 2002 
Algar do Barrão - 20 (16A+4NA) 2F+3M Carvalho et al, 2003 
Covão do Poço - 6 (4A+2NA) - Silva e Cunha, 2004 
Lugar do Canto - (48) F+M Leitão et al, 1987 
Cadaval 24 (17A+7NA) 14 (6A+ 8NA) 3F+1M Lopes, 2005-2006 
Ossos 14 26 (19A+7NA) 3F+5M Tomé, 2006 
Alqueves - (31) - Umbelino, 1999 
Covão d’Almeida - (141) - Gama e Cunha, 2000 
G. Escoural - (34) - Isidoro, 1981 
Lagar - 29 F+M Jackes e Lubell, 1999 
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Human remains from the dolmen of Pedra dos Mouros were initially analyzed in 2006 by 
Cidália Duarte.  Re-analysis of the remains took place in 2007 upon the request of Rui 
Boaventura.  This report concerns the re-analysis of the bones as conducted in the Museu 
Geológico, Lisbon, Portugal, during the months of May through August 2007 during the 
PortAnta program of “MegaOsteology.”  Included are the results and interpretations of 
basic osteological analysis (MNI, age, and sex), pathology, and occupational markers of 
stress.  The fragmented state of the remains precluded metric analysis for the assessment 
of morphology (e.g., indices of cranial and long bone shape) and robusticity.   
Fragmentation also precluded the quantification of epigenetic traits within the collection.    
 
2. Methodology 
The osteological methodologies and recording standards used for the re-analysis of the 
human remains of the dolmen of Pedra dos Mouros are outlined in appropriate sections 
below.  Each section describes methodologies and recording standards commonly used 
for the analysis of fragmented and commingled human remains recovered from collective 
burials.  Further, the Departamento de Antropologia at the Universidade de Coimbra has 
a program of research on the osteological analysis of Late Neolithic burial collections 
(see Silva 2003 for a summary of Late Neolithic human remains studies) and where 
specific methodologies are used by the Department (i.e., metric analysis for sex 
estimation), the same methodologies were used in the present study  to facilitate future 
comparative analyses.    
 
• Fragmentation and Identification: The recording of the fragmentation of 
osteological materials is based on those standards outlined in Buikstra and Ubelaker 
(1994) which use a scoring system to describe the level of fragmentation from its 
original state (complete).  The categories of fragmentation include: (1) fragment (less 
than 25% remaining); (2) partial (25-75% remaining); and (3) complete (more than 
75% remaining).  Identification categories range from: (1) complete identification 
(bone and side, e.g., right humerus); (2) partial identification (bone, but not side, e.g., 
femur; or identification to element, e.g., cranium; or type of bone, e.g., long bone); 
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and (3) unidentifiable (i.e., the bone has been identified as human, but no further 
identification is possible).   
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:   Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum 
number of individuals (MNI).  Accordingly, an alternative method, based on 
Hermann et al. (1989) is used here.  This method involves summing the highest 
number of repeated sided bones or fragments where overlapping segments occur.   
For example, a left femur would be counted as representing a single individual if two 
segments of a left femur were present, e.g., the distal epiphysis and the proximal 
epiphysis.  Two individuals would be accounted for where two left femoral segments 
including the proximal shaft with the lesser trochanter are present.  For subadult 
estimations, age categories were also taken into consideration as different age groups, 
and therefore, individuals, are evident from the size of bones (Scheuer and Black 
2000).     
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.  Both methods are based on a modern-
day (19th to 20th century) Portuguese reference collection; their reflection of Neolithic 
individuals, however, is not well known.  In general, the sex estimations presented are 
based on single indicators of sex (e.g., measurement of the femoral head or 
morpohology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
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are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).     
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  For subadults, these include: dental formation (Moorrees et al. 1963), 
dental eruption (Buikstra and Ubelaker 1994), epiphyseal closure, (Scheuer and Black 
2000), and long bone length (see Scheuer and Black 2000 for a summary of several 
methods used).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005).  Particular attention is 
paid to pathologies associated with an agricultural economy present during the Late 
Neolithic period (Larsen 1995).  
• Occupational Markers of Stress:  Skeletal indicators of activity, recorded as 
occupational markers of stress, are done so in correspondence with Kennedy (1989).  
The bone with associated stress markers are described within the present report.  
Attribution of skeletal changes to specific activities are limited; different activities are 
known to results in similar skeletal changes and other factors, including pathologies, 
genetics, and hormones, may also cause similar skeletal changes (Jurmain 1999). 
   
3.  The Human Remains 
The human remains assemblage from the dolmen of Pedra dos Mouros is comprised of 
114 catalogued bones and bone fragments.  All bones were previously cleaned and sorted 
and no additional cleaning or sorting was required.  The teeth were studied separately 
(Boutilier 2007) and will not be discussed within this report, aside from a comparison of 




Fragmentation and Identification    
As depicted in Graph 1 and outlined in Tables 1 and 2, only a small quantity of bones and 
bone fragments were identifiable to both bone and side, with a greater quantity 
identifiable to bone only or to element or bone type. The high degree of fragmentation 
within the collection, with the majority of the remains less than 25% present 
(fragmentary).  There is a slight over-representation of cranial fragments in the 
collection; this may be related to excavation recovery techniques or may indicate 
preservation bias.  The state of fragmentation of the remains and the representation of 
these fragments to bone and bone type, as well as to the MNI, indicates that this may 
have been the only deposition of remains (totally three individuals) within this funerary 























































Graph 1.  A comparison of bone fragmentation and identification status within the            





Table 1.  Fragmentation of the human remains of Pedra dos Mouros (n=114)   
State of Fragmentation Percentage of Collection Number of Collection 
Fragmented (<25%) 92.1 105 
Partial (25%-75%) 1.75 2 
Complete (>75% 6.14 7 
 
 
Table 2.  Identification of the human remains of Pedra dos Mouros (n=114)  
Status of Identification Percentage of Collection Number of Collection 
Complete 9 10 
Partial 80 91 




The human bones of Pedra dos Mouros exhibit taphonomic alterations in the form of 
fragmentation, surface erosion, and grey/black colouring.   Fragmentation was likely 
caused by a lengthy period of burial, coupled with bioturbation and pressure from 
deposited sediments (Lyman 1994).  Erosion of bone often corresponds to such 
fragmentation, occurring due to natural movement of sediment around a skeleton 
(Lyman, 1994), root activity (McKinley 2004) and/or chemical processes, including 
erosion due to soil type, soil acidity, temperature and moisture (Ubelaker 1989).  The 
presence of grey/black staining on several bones most likely resuled from exposure to 
manganese and/or iron oxides in soil (Lopez-Gonzalez et al. 2006; Shahack-Gross et al. 
1997).    
 
Minimal Number of Individuals 
The MNI of 1 adult (Table 3) is based on the absence of any repeated elements.  The 
MNI of 2 subadults (Table 4) is based on the repeated segments of mandible.  This 
subadult MNI is further corroborated by different age estimations for the two subadult 
mandibulae.  The MNI determined using teeth (Boutilier 2007) is consistent with the 
MNI determined from bone, for both adults and subadults.  Additional information 




Table 3. Minimum number of adult individuals of Pedra dos Mouros
Bone MNI 




MNI: 1 adult 
 
Table 4.  Minimum number of subadult individuals of Pedra dos Mouros 
Bone Left Right 
Mandible 2 
MNI:  2 subadults 
 
Age 
Of the one adult individual represented by the ‘adult’ bones and bone fragments 
contained within the collection, a further age category beyond adult (20+ years) could not 
be assigned (Buikstra and Ubelaker 1994).  Of the two subadult individuals, age ranges 
were estimated based on dental eruption and formation (Buikstra and Ubelaker 1994; 
Scheuer and Black 2000): a 7 to 9 year old and a 10 to 18 year old.   The age estimations 
are outlined in Table 5.  
 
Table 5.  Age estimation of adult individual of Pedra dos Mouros 
Age Bone No. Comments 
Adult All bones 
classified as  
adult 
Various No age range could be determined due 
to fragmentary nature of collection 
Subadult Mandible 172.041.001 2-10, but more likely 7 to 9 years old 
Subadult Mandible 172.041.002 10 to 18 years old 
 
Sex 
Due to extensive fragmentation, no estimations of sex were possible.  
 
Pathology 
Only one bone fragment exhibits signs of pathology (Table 6).  Osteoarthritis is evident 
on a thoracic vertebra; lipping and porosity are present on the anterior portion of the 
superior body.  The lipping is a reaction by the bone to disperse the mechanical load of 
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bone-on-bone activity while the porosity is often a result of the destruction of cartilage 
upon the joint’s surface (Ortner 2003; Roberts and Manchester 2005).  Spinal stress from 
activity, trauma, or degeneration with age are possible causes of the arthritic changes to 
the vertebra. 
 
Table 6. Pathological descriptions of the human remains of Pedra dos Mouros     





172.036.002 Moderate lipping and porosity on 
superior rim of body, mostly anterior 
 
Occupational markers of stress 
Occupational markers of stress were present on one hand phalanx (Table 7).  This 
marker, which included marked lines for the flexor ligaments, is possibly indicative of 
activities requiring a strong, firm hand grasp (Kennedy 1989).  Further interpretation 
towards a specific activity is not provided as many different activities as well as factors 
(hormones, genetics, or pathologies) may cause the same or similar changes in the 
skeleton (Jurmain 1999).    
 
Table 7.  Occupational markers of stress of the human remains of Pedra dos Mouros 






172.nn.039 One hand phalanx with marked lines of 
attachment for the flexor ligaments 
 
5. Conclusions and Summary 
The study of the bone and bone fragments recovered from the dolmen of Pedra dos 
Mouros indicate that three individuals were buried within this funerary megalith: a child, 
an adolescent, and an adult.  Consistency between the state of fragmentation and 
identification and the MNI based on teeth and bones potentially indicates that the 
individuals buried within the dolmen are entirely accounted for by this analysis.  A 





Table 8.  Summary of osteological analysis of Pedra dos Mouros 
Adult MNI 1 
Subadult MNI 2 
Adult Age Range Adult, 20+; further estimation not possible 
Subadult Age Range One child (approximately 7-9 years of age) 
and one adolescent (10-18 years of age) 
Sex Estimation None possible 
Pathology Osteoarthritis 
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7. Appendix A:  Osteological profile of the dolmen of Pedra dos Mouros 
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This report concerns the osteological analysis of the human remains of the dolmen of 
Monte Abraão.  A first analysis was undertaken in 2006 by Cidália Duarte.  A second 
analysis was requested by Rui Boaventura in early 2007.  The second analysis was 
conducted by Maria Hillier during the months of May to August 2007 in the Museu 
Geológico, Lisbon, Portugal, during the PortAnta workshop “MegaOsteology.”   
 
This report includes the results of the osteological re-analysis, including information on 
preservation, taphonomy, minimum number of individuals, estimations of age and sex, 
pathology, occupational markers of stress, stature, and morphology including epigenetic 
traits and long bone indices. 
 
2.  Methodology 
The osteological methodologies and recording standards used for the re-analysis of the 
human remains of the dolmen of Monte Abraão are outlined in the appropriate sections 
below.  Each section describes methodologies and recording standards commonly used 
for the analysis of fragmented and commingled human remains recovered from collective 
burials.  Further, the Departamento de Antropologia at the Universidade de Coimbra has 
a program of research on the osteological analysis of Late Neolithic burial collections 
(see Silva 2003 for a summary of Late Neolithic human remains studies) and where 
specific methodologies are used by the Department (i.e., metric analysis for sex 
estimation), the same methodologies were used in the present study  to facilitate future 
comparative analyses.    
 
• Fragmentation and Identification: The recording of the fragmentation of 
osteological materials is based on those standards outlined in Buikstra and Ubelaker 
(1994) which use a scoring system to describe the level of fragmentation from its 
original state (complete).  The categories of fragmentation include: (1) fragment (less 
than 25% remaining); (2) partial (25-75% remaining); and (3) complete (more than 
75% remaining).  Identification categories range from: (1) complete identification 
(bone and side, e.g., right humerus); (2) partial identification (bone, but not side, e.g., 
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femur; or identification to element, e.g., cranium; or type of bone, e.g., long bone); 
and (3) unidentifiable (i.e., the bone has been identified as human, but no further 
identification is possible).  
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:  Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum 
number of individuals (MNI).  Accordingly, an alternative method, based on 
Hermann et al. (1989) is used here.  This method involves summing the highest 
number of repeated sided bones or fragments where overlapping segments occur.   
For example, a left femur would be counted as representing a single individual if two 
segments of a left femur were present, e.g., the distal epiphysis and the proximal 
epiphysis.  Two individuals would be accounted for where two left femoral segments 
including the proximal shaft with the lesser trochanter are present.  For subadult 
estimations, age categories were also taken into consideration as different age groups, 
and therefore, individuals, are evident from the size of bones (Scheuer and Black 
2000).  
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.  Both methods are based on a modern-
day (19th to 20th century) Portuguese reference collection; their reflection of Neolithic 
individuals, however, is not well known.  In general, the sex estimations presented are 
based on single indicators of sex (e.g., measurement of the femoral head or 
morpohology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
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are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).    
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  For subadults, these include: dental formation (Moorrees et al. 1963), 
dental eruption (Buikstra and Ubelaker 1994), epiphyseal closure, (Scheuer and Black 
2000), and long bone length (see Scheuer and Black 2000 for a summary of several 
methods used).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005).  Particular attention is 
paid to pathologies associated with an agricultural economy present during the Late 
Neolithic period (Larsen 1995).  
• Occupational Markers of Stress: Skeletal indicators of activity, recorded as 
occupational markers of stress, are done so in correspondence with Kennedy (1989).  
The bone and associated stress marker are described within the present report.  
Attribution of skeletal changes to specific activities are limited; different activities are 
known to result in similar skeletal changes and other factors, including pathologies, 
genetics, and hormones, may also cause similar skeletal changes (Jurmain 1999). 
• Stature: Stature estimation refers to the height of an individual in life.  This 
measurement is often used as an indicator of height comparatively across populations.  
For commingled burials, only single bones can be used for the calculation of height.   
• Morphology:  This category includes epigenetic traits and long bone indices.  
Epigenetic traits are non-metric variations exhibited by the skeleton that can be use to 
identify genetic relationships within and between populations if population numbers 
are large enough to allow for statistical analyses.  All epigenetic traits were recorded 
according to Buikstra and Ubelaker (1994) and Saunders (1978).  Long bone indices 
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are calculated to address the morphology of long bone shafts as related to population 
affinity, biomechanical stress from activity, or pathology (Brothwell 1981) amongst 
other causes.  
3. The Human Remains 
The osteological collection of Monte Abraão consists of 426 catalogued bone and bone 
fragments.  Prior to the re-analysis, the remains had not been cleaned and the cortical 
bone surface was not clearly visible for the majority of bones and bone fragments.  
Accordingly, the entire collection was cleaned with distilled water and air dried.  The 
collection was previously sorted; each individual bone and bone fragment was contained 
within a separate bag and was labeled (both directly on the bone and on a small white 
piece of paper contained within the bag).  Although reconstruction of bone fragments was 
attempted during the initial analysis, further reconstruction was successful during the re-
analysis.  Where reconstruction occurred, only one code (the lowest number) of the 
multiple codes was used in cataloging.  The remaining codes were deleted, but listed 
within the “Attach” column within the Access database.   
 
4. Results 
Fragmentation and Identification    
As depicted in Graph 1 and outlined in Tables 1 and 2, almost the entire collection was 
completely or partially identified.  Only six fragments of bone were not identified: four 
cranial fragments of bone, one unidentifiable long bone fragment, and one unidentifiable 
bone fragment.   
 
The bone and bone fragments are in varying states of completeness.  The majority of the 
bones are considered complete; however, hand and foot phalanges comprise most of this 
category.  When the state of fragmentation and identification are considered, a recovery 
or preservation bias is apparent as there are virtually no unidentifiable bone fragments 
























Graph 1.  A comparison of bone fragmentation and identification status within the        
collection of Monte Abraão. 
































Table 1.  Fragmentation of the human remains of Monte Abraão (n=428) 
State of Fragmentation Percentage of Collection Number of Collection 
Fragmented (<25%) 6.54 28 
Partial (25%-75%) 34.81 149 
Complete (>75%) 58.64 251 
 
Table 2.  Identification of the human remains of Monte Abraão (n=428) 
Status of Identification Percentage of Collection Number of Collection 
Complete 29.97 127 
Partial 70.09 300 
Unidentifiable 0.23 1 
 
Taphonomy 
Various taphonomic processes are exhibited by the human bones of Monte Abraão 
including postmortem fragmentation, root etching, erosion, surface staining, and rodent 
gnawing.  Fragmentation of the bones resulted in bones and bone fragments in varying 
conditions of completeness (Buikstra and Ubelaker 1994).  The fragmentation of bones 
likely resulted from a lengthy period of burial, coupled with bioturbation and pressure 
from deposited sediments (Lyman 1994).  Erosion, presented either diffusely across a 
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bone’s surface or in patches, are present on many of the bones and bone fragments.  The 
presence of erosion is consistent with the fragmentation of the bones; erosion occurs as a 
burial process due to natural movement of sediment around a skeleton (Lyman, 1994), 
root activity (McKinley 2004) and/or chemical processes, including erosion due to soil 
type, soil acidity, temperature and moisture (Ubelaker 1989).  The presence of black 
staining on several bones is likely the result of exposure to manganese and/or iron oxides 
in soil (Lopez-Gonzalez et al. 2006; Shahack-Gross et al. 1997) and the presence of root 
etching which corresponds to the burial environment (Buikstra and Ubelaker 1994).  
Rodent gnawing, present at the ends of several long bones, is likely the result of animal 
activity within and around the dolmen and burials since initial deposition. 
 
Importantly, there are several intentional postmortem incisions present on cranium 
178.217.006.  These incisions were noted upon cleaning of the cortical surface of the 
cranium.  These incisions are present in several different forms: a number four (4), a 
hatching (#), a tear drop, and other linear marks.  The incisions are present as adjacent 
duplicates where postmortem separation of cranial segments occurred.   Accordingly, it is 
believed that excavators marked the cranium with these incisions during excavation on 
adjacent, but separated bone segments, to facilitate reconstruction in the laboratory.    
 
 
Minimal Number of Individuals 
The minimal number of individuals (MNI) was determined using a method developed by 
Herrmann et al. (1990).  The MNI of 18 adults (Table 3) is based on repeated segments of 
femora.  A MNI of 3 subadults (Table 4) is based on repeated proximal foot phalanges 
(n=17) which represent a minimum of 3 individuals.  This subadult MNI is further 
supported by subadult age estimations.  Additional information concerning all bones and 






Table 3.  Minimum number of adult individuals of Monte Abraão. 
Identification Bone Left Right Bone Left Right 
Cranium 6 Femur 17(18) 12(13)
Mandible 7 Tibia 7 5 
Maxilla 3 2 1st MT 0 2 
Humerus 5 (6)∗ 7 (8)* 3rd MT 0 3 
Radius 2 1 4th and 5th MT 0 2 
Complete 
identification 















phalanges) Partial identification 
Distal hand 
phalanges 2-5 
5 (36 phalanges) Distal foot 
phalanges 2-5 




Table 4.  Minimum number of subadult individuals of Monte Abraão 
Identification Bone Left Right Bone Left Right 
First proximal hand 
phalanges 




















1 (1 phalanx) 
MNI= 3 subadults 
 
There is a large discrepancy between MNI estimations based on bone and teeth (Boutilier 
2007): the total MNI estimations are 21 and 61, respectively.  This large difference is 
perhaps supported, in part, by an apparent recovery or preservation bias noted from the 
state of bone fragmentation and identification.    
 
Age 
Unfortunately the absence of innominates and the state of fragmentation of crania, both 
elements most commonly used in adult age assessment, precluded further age range 
                                                 
∗ Numbers in brackets ( ) refer to MNI when unsided elements are included. 
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estimation beyond “adult” (20+ years).  Similarly for subadults, fragmentation and 
commingling precluded accurate age estimations; for all subadult hand and foot bones, 
epiphyseal fusion provided an upper limit of age: less than 11-18 years old (Scheuer and 
Black 2000).  Three skull elements, however, do provide three overlapping age ranges:  a 
frontal bone of 2 to 4 years, a maxilla of 4 to 6 years, and a mandible of 2 to 9 years 
(Scheuer and Black 2000).  These three individuals may represent one individual around 
the age of 4 or up to three individuals within a childhood range of age.  If three 
individuals are present, this would correspond to the bone subadult MNI based on 
proximal foot phalanges, but would still not correspond to the tooth subadult MNI.    
 
 
Table 5.  Age estimation of individuals of Monte Abraão 
Age Bone No. Comments 
Adult All bones 
classified as  
adult 
Various No age range could be determined due 
to fragmentary nature of collection 
<13-18 
years 
Hand and foot 
phalanges 















178.220.006 Based on epiphyseal fusion 
2-4 years Frontal 178.217.14 Two halves of frontal divided at 
metopic suture not fused; individual 
could also be older as the metopic 
suture is considered a epigenetic 
variation present in some individuals 
4-7 years ± 
24 months 
Mandible 178.208.10 Based on dental formation and eruption 
5 year ± 16 
months 









Due to the absence of innominates and the fragmentation of crania, a limited number of 
sex estimations were possible (Buikstra and Ubelaker 1994; France 1998).  Sex 
estimation is further hampered by the fragmentation of long bones which are commonly 
measured for sex estimation.  Only two femoral heads were measurable for sex (see 
Table 6) and each measured within the ranges for male “Portuguese” individuals 
(Wasterlain 2000).  Because this estimation is based on only one indicator, this 
estimation can be categorized only as possible.        
 
Table 6.  Sex estimation of adult individual of Monte Abraão 
Sex Bone Code Comments 
Possible Male 
(M?) 
Left femur 178.215.01 Femoral head diameter greater than 
sectioning point (vertical head 




Left femur 178.215.02 Femoral head diameter greater than 
sectioning point(vertical head 




There are a number of pathologies exhibited by the human remains of Monte Abraão (see 
Table 7). Many of the pathologies observed are common for later prehistoric skeletal 
remains, including those dating to the Neolithic and its associated agricultural economy 
(see Larsen 1995 for a review of this topic).   
 
Periosteal reactions are noted on several tibiae within the collection.  Periosteal reactions 
have several possible etiologies  including infection of the bone or adjacent soft tissue, 
inflammation of bone or adjacent soft tissue, or trauma (Ortner 2003; Roberts and 
Manchester 2005; Weston 2008).  Additionally, these reactions may be a secondary 
response to disease process (Ortner 2003; Roberts and Manchester 2005; Weston 2008).  
Unfortunately, when present as an isolated case (i.e, observed on a single bone) no 
further differentiation of etiology can be made (Weston 2008); complete skeletons with 




Porosity of the cranial vault and the orbit roof is noted on several crania and cranial 
fragments.  Both skeletal changes are possibly indicative of a healing or active metabolic 
disease at the time of death (Stuart-Macadam 1989; Ortner 2003; Roberts and Manchester 
2005) or other pathological conditions such as periosteal reaction caused by inflammation 
or infection of the bone or soft tissue associated with the eye orbit (Wapler et al. 2004) or 
cranial vault (Ortner 2003; Roberts and Manchester 2005).  When caused by anemia, 
porosity of the roof orbit is referred to as cribra orbitalia and porosity of the cranial vault 
is referred to as porotic hyperostosis.  When associated with anemia, the skeletal changes 
result from a deficiency in red blood cells.  Skeletally this disease process results in the 
expansion of the bone marrow for the production of red blood cells.  While many types of 
anemia can cause this porosity (genetic anemia, thalassemia, sickle-cell anemia, or iron-
deficiency anemia), iron-deficiency anemia is cited as the main anemia responsible for 
lesions in archaeological remains.  This is particularly true for archaeological populations 
associated with an agricultural economy (Larsen 1995, Stuart-Macadam 1992).   
 
Periodontal disease is noted on two maxillae and two mandibulae within the collection.  
This disease, exhibited as gradual bone resorption around the teeth with possible tooth 
loss, begins with a transmission of an inflammation of the soft tissues of the jaw to the 
bone surrounding the teeth.  These inflammations are known as gingivitis and 
periodontitis, respectively (Roberts and Manchester 2005).  Associated changes to the 
jaw for these specimens include porosity and for one case, additional bone growth in the 
form of lipping around a single tooth.  
 
 
The depression exhibited by parietal 178.270.002 is large and oblong, measuring 26 mm 
x 21 mm in diameter (anterior-posterio by lateral).  It is porotic within its border, with a 
dense concentration of porosity at its central focus.  A radiograph revealed dense bone at 
the center of the depression but no other anomalies (e.g., fracture lines).  The depression 
has several possible etiologies including healing/healed trauma resulting from an impact 
to the cranium, a healing/healed lesion resulting from infection of the bone or adjacent 
soft tissue or a response from a secondary disease process.   
Table 7.  Pathological descriptions of the human remains of Monte Abraão.     
Pathology Bone Code Comments 
Periosteal 
reaction Tibia Several Periosteal reaction on anterior shaft for several tibiae 
Frontal 178.217.03 Orbit roofs of one individual displaying both healed (coalescence of foramina) and active (barely discernable porosity) porosity 
178.270.001 Barely discernable porosity  
178.270.004 Barely discernable porosity  
Porosity 
 Parietal 
 178.217.002 Barely discernable porosity  
178.208.006 Severe, generalized resorption Maxilla 
 178.211.001 Mild, generalized resorption 
178.211.004 Mild, generalized resorption 
Periodontal 
disease 
 Mandible  178.208.001 Severe, generalized resorption with lipping surrounding the lower second molar 
Endocranial 
lesions Parietals 178.270.007 
Parietals with segment of occipital; blastic lesions, in appearance, like calcified plaques of 
lamellar bone; located along the sagittal suture and on the superior portion of bregma 
Button 
osteoma Left parietal 178.279.012 Large, ivory osteoma located on the parietal; shiny, smooth surface 
Depression Parietal (not sideable) 178.270.002 
Large, oblong depression located on the right parietal, 27mm later to sagittal suture; 
depression is 26 mm x 21 mm in diameter (anterior-posterio x lateral); porotic within the 




Endocranial blastic lesions appearing as calcified lamellar bone plaques on frontal and 
parietal bones 
Porosity Porosity (barely discernable) along the parietal region of the sagittal suture 
Skull 
thickness 
Cranial vault thickened in regions of occipital and frontal bones; possibly related to porotic 




Large, ivory osteoma located on the left parietal; 14mm x 14mm in diameter (anterior-
posterior x lateral); shiny, smooth surface 
13 
 Two similar ivory osteomata are noted within the collection.  Each is significantly large 
in size, have a smooth, shiny surface and an undelineated border (Ortner 2003; Roberts 
and Manchester 2005).   An ivory osteoma is a common benign neoplasma that can vary 
drastically in size and is mostly commonly present on the frontal or parietal bones.   
Two individuals as well exhibit endocranial blastic lesions.  For both cases, these lesions 
appear as calcified lamellar bone plaques (Lewis 2004; Roberts and Manchester 2005).  
The lesions may be a result of the inflammation of the adjacent meninges covering the 
brain, other inflammations of soft tissue or bone, internal trauma, infection, or 
hemorrhaging (Lewis 2004; Roberts and Manchester 2005); however, other etiologies are 
also possible.     
 
 
Occupational Indicators of Stress 
Possible occupational markers or indicators of stress are noted on one radius and several 
femora (26 in total; 11 left and 15 right).  These indicators are also known as 
enthesopathies, an alteration at the site of muscle attachments (Jurmain 1999).  For both 
cases presented here, these enthesopathies are possibly indicative of specific activities 
involving the soft tissues attaching to these areas of bone.  However, ascribing a specific 
activity to an enthesopathy is highly cautioned as many activities may cause the same 
skeletal alterations (See Jurmain 1999 for a review).   For the radius, the bicepital 
tuberosity is pitted with significant macroporosity present.  This may be related to a 
specific force acting upon the biceps muscle, which attaches here (Kennedy 1989) or may 
be non-activity related with possible etiologies related to horomones, genetics, age, 
disease conditions, or diet (Jurmain 1999).   The entheses on linea aspera of the femora 
may also be indicative of strong muscle attachments at this area, or likewise, hormones, 







The fragmentation of the skeletal remains precluded the quantification of most epigenetic 
traits.  The recordable traits included the hypertrochanteric fossa and the third trochanter 
of the proximal femur.  The hypertrochanteric fossa is located posterio-laterally on the 
femur, while the third trochanter is located terminal to the gluteal tuberosity (Saunders 
1978).  Both may be present as epigenetic traits or possibly as markers of activity.  In 
total, 9 of 14 femora exhibit a hypertrochanteric fossa while 3 out of 6 exhibit a third 
trochanter.  
 
Long Bone Indices 
The platycnemic and platymeric (see Table 8) indices were calculated for all measurable 
tibiae and femora in the collection.  Both indices calculate bone flatness (Brothwell 1981) 
with anterior-posterior (AP) and medial-lateral (ML) measurements (in millimeters) 
taken to assess shaft shape.  For each bone, the measurements were measured by the 
reporting author only; therefore, additional measurements by another experienced 
osteologist would serve to confirm or refine the preliminary indices listed below.   
Various factors have been described as influencing the flattening of the femur 
(platymeric) and tibia (platycnemic) including biomechanical and/or nutritional stress, 
growth, pathology, and population affinity (See Brothwell 1981 and Wescott 2005).   
 
Table 8.  Long bones indices for the femora and tibiae of Monte Abraão 
Bone Code AP ML Index 
Left Femur 178.217.25/178.212.08 19 29.9 Platymeria 
Left Femur 178.212.26 25 35 Platymeria 
Right Femur 178.212.16/178.212.10 26 35.5 Platymeria 
Right Femur 178.218.03/178.218.24 18.3 30 Platymeria 
Right Femur 178.218.19 19.9 27 Platymeria 
Right Femur 178.212.4 24 31.8 Platymeria 
Right Femur 178.212.9 24 31 Platymeria 
Left Tibia 178.219.01 34 23.8 Eurycnemia 
Left Tibia 178.219.08 27 19.5 Eurycnemia 
Right Tibia 178.212.02/178.212.07 37 26 Eurycnemia 
Right Tibia 178.219.1 26.8 21 Eurycnemia 
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5. Conclusions and Summary 
Despite a large MNI and significant completeness of the human remains of the dolmen of 
Monte Abraão, little can be said regarding the population structure of the individuals 
buried within this funerary megalith.  There is a significant discrepancy between MNI 
estimations based on bone and teeth, possibly related to a recovery or preservation bias.  
Several individuals within the collection exhibit pathologies common for the Neolithic; 
however, because of burial commingling and fragmentation, the frequency of the 
pathologies cannot be quantified.   
 
The frequency of activity markers and enthesopathies are presented; coupled with general 
robusticity of the long bones and the presence of periostitis on the tibiae, it is possible to 
conclude that the individuals buried within this dolmen were possibly a robust and highly 
active population.  However, this conclusion is confounded by an inability to provide sex 
estimations for the long bones exhibiting indicators of activity and marked robusticity 
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7. Appendix A:  Osteological profile of the dolmen of Monte Abraão 
Osteological Profile - Monte Abraão 
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This report concerns the osteological analysis of the human remains of the dolmen of 
Estria.  A first analysis was undertaken in 2006 by Cidália Duarte.  A second analysis 
was requested by Rui Boaventura in early 2007.  The second analysis was conducted by 
Maria Hillier during the months of May to August 2007 in the Museu Geológico, Lisbon, 
Portugal, during the PortAnta workshop “MegaOsteology.”   
 
This report includes the results of the osteological re-analysis, including information on 
preservation, taphonomy, minimum number of individuals, estimations of age and sex, 
pathology, occupational markers of stress, stature, and morphology including epigenetic 
traits and long bone indices. 
 
2.  Methodology: 
The osteological methodologies and recording standards used for the re-analysis of the 
human remains of the dolmen of Estria are outlined in the appropriate sections below.  
Each section describes methodologies and recording standards commonly used for the 
analysis of fragmented and commingled human remains recovered from collective 
burials.  Further, the Departamento de Antropologia at the Universidade de Coimbra has 
a program of research on the osteological analysis of Late Neolithic burial collections 
(see Silva 2003 for a summary of Late Neolithic human remains studies) and where 
specific methodologies are used by the Department (i.e., metric analysis for sex 
estimation), the same methodologies were used in the present study  to facilitate future 
comparative analyses.    
 
• Fragmentation and Identification: The recording of the fragmentation of 
osteological materials is based on those standards outlined in Buikstra and Ubelaker 
(1994) which use a scoring system to describe the level of fragmentation from its 
original state (complete).  The categories of fragmentation include: (1) fragment (less 
than 25% remaining); (2) partial (25-75% remaining); and (3) complete (more than 
75% remaining).  Identification categories range from: (1) complete identification 
(bone and side, e.g., right humerus); (2) partial identification (bone, but not side, e.g., 
femur; or identification to element, e.g., cranium; or type of bone, e.g., long bone); 
and (3) unidentifiable (i.e., the bone has been identified as human, but no further 
identification is possible).  
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:  Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum 
number of individuals (MNI).  Accordingly, an alternative method, based on 
Hermann et al. (1989) is used here.  This method involves summing the highest 
number of repeated sided bones or fragments where overlapping segments occur.   
For example, a left femur would be counted as representing a single individual if two 
segments of a left femur were present, e.g., the distal epiphysis and the proximal 
epiphysis.  Two individuals would be accounted for where two left femoral segments 
including the proximal shaft with the lesser trochanter are present.  For subadult 
estimations, age categories were also taken into consideration as different age groups, 
and therefore, individuals, are evident from the size of bones (Scheuer and Black 
2000).  
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.  Both methods are based on a modern-
day (19th to 20th century) Portuguese reference collection; their reflection of Neolithic 
individuals, however, is not well known.  In general, the sex estimations presented are 
based on single indicators of sex (e.g., measurement of the femoral head or 
morpohology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).    
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  For subadults, these include: dental formation (Moorrees et al. 1963), 
dental eruption (Buikstra and Ubelaker 1994), epiphyseal closure, (Scheuer and Black 
2000), and long bone length (see Scheuer and Black 2000 for a summary of several 
methods used).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005).  Particular attention is 
paid to pathologies associated with an agricultural economy present during the Late 
Neolithic period (Larsen 1995).  
• Occupational Markers of Stress: Skeletal indicators of activity, recorded as 
occupational markers of stress, are done so in correspondence with Kennedy (1989).  
The bone and associated stress marker are described within the present report.  
Attribution of skeletal changes to specific activities are limited; different activities are 
known to result in similar skeletal changes and other factors, including pathologies, 
genetics, and hormones, may also cause similar skeletal changes (Jurmain 1999). 
• Stature: Stature estimation refers to the height of an individual in life.  This 
measurement is often used as an indicator of height comparatively across populations.  
For commingled burials, only single bones can be used for the calculation of height.   
• Morphology:  This category includes epigenetic traits and long bone indices.  
Epigenetic traits are non-metric variations exhibited by the skeleton that can be use to 
identify genetic relationships within and between populations if population numbers 
are large enough to allow for statistical analyses.  All epigenetic traits were recorded 
according to Buikstra and Ubelaker (1994) and Saunders (1978).  Long bone indices 
are calculated to address the morphology of long bone shafts as related to population 
affinity, biomechanical stress from activity, or pathology (Brothwell 1981) amongst 
other causes.  
3. The Human Remains 
Approximately 137 bones and bone fragments comprise the human remains assemblage 
of the dolmen of Estria.   All bones were previously cleaned and no additional cleaning 
was required.  The collection was previously sorted; however, for some bags containing 
multiple bones with multiple codes, the bones were identified through previous 
descriptions and placed into individual bags with associated individual codes.  This was 
completed to facilitate further study of the remains where single bones were analyzed 
individually.   
 
4. Results 
Fragmentation and Identification: 
The majority of bones were completely identifiable, to both bone and side (see Tables 1 
and 2 and Graph 1), with only 1% of the collection not identifiable.   Although 
fragmentation rates are variable, there appears to be a discernable bias in excavation 
recovery towards recognizable and diagnostic bones (i.e. large long bones and mandible 
with teeth). This is corroborated by the lack of unidentifiable bone fragments that would 
certainly accompany a sizable human remains assemblage like Estria.     
 
Table 1.  Fragmentation of the human remains of Estria (n=137) 
State of Fragmentation Percentage of Collection Number of Collection 
Fragmented (<25%) 46.7 63 
Partial (25%-75%) 43.7 59 
Complete (>75%) 11.1 15 
 
Table 2.  Fragmentation of the human remains of Estria (n=137) 
Status of Identification Percentage of Collection Number of Collection 
Complete 90 123 
Partial 9 13 








































Complete ID Partial ID Unidentifiable
Graph 1.  A comparison of bone fragmentation and identification status within the       
collection of Estria. 
 
Taphonomy: 
Various taphonomic processes are exhibited on the human bones of Estria including 
postmortem fragmentation, root etching, erosion, surface staining, and rodent gnawing.  
Fragmentation resulted in bones and bone fragments in varying conditions of 
completeness (Buikstra and Ubelaker 1994).  The fragmentation of bones likely resulted 
from a lengthy period of burial, coupled with bioturbation and pressure from deposited 
sediments (Lyman 1994).  Erosion, presented either diffusely across a bone’s surface or 
in patches, is exhibited by many of the bones and bone fragments.  The presence of 
erosion is consistent with the fragmentation of the bones; erosion occurs as a burial 
process due to natural movement of sediment around a skeleton (Lyman, 1994), root 
activity (McKinley 2004) and/or chemical processes, including erosion due to soil type, 
soil acidity, temperature and moisture (Ubelaker 1989).  As with other collections, the 
presence of black staining on several bones is likely the result of exposure to manganese 
and/or iron oxides in soil (Lopez-Gonzalez et al. 2006; Shahack-Gross et al. 1997) and 
the presence of root etching which corresponds to the burial environment (Buikstra and 













result of animal activity within and around the dolmen and burials since initial deposition. 
 
Minimal Number of Individuals 
The minimal number of individuals (MNI) was determined using a method developed by 
Herrmann et al. (1990).  The MNI of 12 adults (Table 3) is based on mandibulae while 
the MNI of 7 subadults (Table 4) is based on repeated elements (mandibulae and tibia) 
with segregation of the mandibulae, maxillae, and tibiae into associated age categories 
(see description of age estimations below).  A large discrepancy exists between the MNI 
estimations based on teeth (MNI=61) (Boutilier 2007) and on bone (MNI=19).  
For MNI tables, only repeated elements are listed; a full inventory of all elements and 
bones present are contained within the Access database and in the graph located in 
Appendix A.   
Table 3.  Minimum number of adult individuals of Estria.   
Bone Left Right Bone Left Right 
Frontal 4 Femur 10 7 (8) 
Occipital 2 Tibia 7 (8) 4 (5) 
Maxilla 5 Fibula 1 (2) 1 (2) 
Mandible 12 1st Metatarsal 1 2 
Humerus 2 (3) 8 3rd Metatarsal 2 0 
Ulna 0 2 1st proximal 
foot phalanx 
2 6 




Table 4.  Minimum number of subadult individuals of Estria 
Bone Left Right 
Maxilla 2 
Mandible 4 
Humerus (2) 1(3) 
Femur 2 1 
Tibia (1) 3(4) 
MNI:  7 when age categories are considered  
 Age 
Unfortunately, for adult remains, no additional age categories could be determine beyond 
“adult” (age 18-20 and older) (Table 5).  However, for the subadult remains, good bone 
preservation and completeness allowed for age estimations for each of the individuals 
contributing to the MNI.  Seven possible “individuals” have been compiled from 
estimations based both on mandibulae, long bones and a single sacrum (see Table 4).  
 
Table 5.  Age estimation of subadult individual of Estria 
Age Bone No. Comments 
7 to 15y Left femur 719.47.5.003 Based on estimated maximum length 
Adolescent  Right 
femur 
719.40.21.012 Further age range indeterminable 
2.5-6y  Left 
femur 
719.40.21.063 Based on estimated maximum length 
Adolescent Right 
humerus 
719.47.5.004 Further age range indeterminable 
Adolescent Unsided 
humerus 
719.47.5.005 Further age range indeterminable 
Adolescent Unsided 
humerus 
719.40.21.031 Further age range indeterminable 
10y ± 30m Mandible 719.41.28 Based on dental eruption and formation 
7-8y ± 
24m 
Mandible 719.41.26 Based on dental eruption and formation 
6-7y ± 
24m 
Mandible 719.41.31 Based on dental eruption and formation 





719.41.24 Based on dental eruption and formation 
4y ± 12m  Right 
maxilla 
719.41.009 Based on dental eruption and formation 
4.5-8.5y Right 
radius 




Sacrum 719.49 Based on non-fusion between S1 and S2 
2-4y  Right 
tibia 




719.40.21.002 Based on estimated maximum length 
>12y Right tibia 719.40.21.019 Based on estimated maximum length 
>12y Right tibia 719.40.21.042 Based on estimated maximum length 
    y=years; m=months 
Table 6.  Possible subadult individuals based on individual bone age estimations 
Individual Age (±12-
24 months) 
Bones used in estimation Possible associated bones 
1 4 year old Maxilla (719.41.009) Right tibia (719.40.21.064) and 
left femur (719.40.21.063) 
2 6-7 year old Mandible (719.41.31) 
3 6-7 year old Mandible (719.41.010) 
4 7-8 year old Maxilla (719.41.24) and/or 
mandible (719.41.26) 
Left femur (719.47.5.003); 
right radius (719.40.21.062); 
sacrum (719.49); unsided tibia 
(719.40.21.002) 
5 10 year old Mandible (719.41.28) Left femur (719.47.5.003); 
sacrum (719.49); unsided tibia 
(719.40.21.002) 
6 12 to 18 
year old 
Right tibia (719.40.21.019)
7 12 to 18 
year old 
Right tibia (719.40.21.042)
Left femur (719.47.5.003); 
right femur (719.40.21.012); 
right humerus (719.47.5.004); 






Several bones and bones fragments from the dolmen of Estria retained features used in 
estimating sex (Buikstra and Ubelaker 1994; France 1998).  All sex estimations based on 
these bones and bone fragments are labeled as “possible” because more accurate sex 
estimations (with an 80% accuracy or greater) rely on estimations made from multiple 
skeletal elements (i.e., pelvis and cranium) or multiple indicators from a single element 
(i.e., the mastoid, nuchal area and frontal bone of a cranium) (Buikstra and Ubelaker 
1994; France 1998).   Unfortunately, for this collection, the majority of sex estimations 
are based on single indicators and in some cases, a few multiple indicators (i.e. areas of 
frontal bone containing orbit).  Based on the 15 bones retaining sex indicators (Table 6), 





Table 7.  Sex estimation of adult individuals of Estria 
Sex Bone No. Comments 
Possible Male 
(M?) 
Mandible 719.41.032 Overall robust with prominent, robust 
and angular mental eminence 
Possible Male 
(M?) 
Mandible 719.41.007 Overall robust with prominent, robust 
and angular mental eminence 
Possible Male 
(M?) 
Mandible 719.41.020 Overall robust with prominent, robust 
and angular mental eminence 
Possible Male 
(M?) 
Frontal 719.43.9.008 Prominent glabella; blunt supraorbital 
ridge 
Indeterminate Mandible 719.41.023 Indeterminate features 
Possible 
Female (F?) 
Frontal 719.41.013 Slight glabella; intermediate 
supraorbital margin; slight 
supraorbital ridge 
Indeterminate Frontal 719.41.013 Indeterminate features 
Possible 
Female (F?) 
Occipital 719.43.9.001 Gracile, with nuchal area smooth 
Possible 
Female (F?) 
Frontal 719.43.9.006 Gracile with slight supraorbital ridge 
and intermediate supraorbital margin 
Possible 
Female (F?) 




Left femur 719.40.21.058 Femoral transverse head diameter 




Left femur 719.40.21.001 Femoral vertical head diameter 





719.40.21.052 Epicondylar breadth measurement 




719.39.001 Indeterminate measurements (vertical 




Ilium 719.40.21.066 Wide greater sciatic notch 










Several elements and bones of the collection of Estria exhibit pathological changes 
(Table 8).  Many of the pathologies observed are common for later prehistoric skeletal 
remains, including those dating to the Neolithic and its associated agricultural economy 
(see Larsen (1995) for a review of this topic).   
 
Periosteal reactions are noted on four specimens.  These reactions have several possible 
etiologies including infection of the bone or adjacent soft tissue, inflammation of bone or 
adjacent soft tissue, or trauma (Ortner 2003; Roberts and Manchester 2005; Weston 
2008).  Additionally, these reactions may be a secondary response to disease process 
(Ortner 2003; Roberts and Manchester 2005; Weston 2008).  Unfortunately, when 
present as an isolated case (i.e, observed on a single bone) no further differentiation of 
etiology can be made (Weston 2008); complete skeletons with patterned presence of 
periosteal reactions are required for such diagnoses.   
 
Three specimens exhibit roof orbit porosity and three specimens exhibit cranial vault 
porosity.  Both skeletal changes are possibly indicative of a healing or active metabolic 
disease at the time of death (Stuart-Macadam 1989; Ortner 2003; Roberts and Manchester 
2005) or other pathological conditions such as periosteal reaction caused by inflammation 
or infection of the bone or soft tissue associated with the eye orbit (Wapler et al. 2004) or 
cranial vault (Ortner 2003; Roberts and Manchester 2005).  When caused by anemia, 
porosity of the roof orbit is referred to as cribra orbitalia and porosity of the cranial vault 
is referred to as porotic hyperostosis.  When associated with anemia, the skeletal changes 
result from a deficiency in red blood cells.  Skeletally this disease process results in the 
expansion of the bone marrow for the production of red blood cells.  While many types of 
anemia can cause this porosity (genetic anemia, thalassemia, sickle-cell anemia, or iron-
deficiency anemia), iron-deficiency anemia is cited as the main anemia responsible for 
lesions in archaeological remains.  This is particularly true for archaeological populations 
associated with an agricultural economy (Larsen 1995, Stuart-Macadam 1992).   
 
 
Table 8. Pathological descriptions of the human remains of Estria.     
Pathology Bone Code Comments 
Osteoarthritis 1st left metatarsal 719.46.003.001 Porosity on articular surface of head; located from 
lateral to midline  
Periodontal disease Mandible 719.41.014 Moderate generalized periodontal disease 
Periodontal disease Mandible 719.41.032 Moderate generalized periodontal disease 
Periodontal disease Mandible 719.41.004A Mild generalized periodontal disease 
Periodontal disease Mandible 719.41.022 Mild generalized periodontal disease 
Periodontal disease Mandible 719.41.008 Mild generalized periodontal disease 
Periodontal disease Mandible 719.41.025 Mild generalized periodontal disease 
Periodontal disease Mandible 719.41.027 Moderate generalized periodontal disease 
Periodontal disease Mandible 719.41.005 Moderate generalized periodontal disease 
Periodontal disease Right maxilla 719.41.002 Moderate generalized periodontal disease 
Periodontal disease Right maxilla 719.41.006 Moderate generalized periodontal disease 
Periodontal disease Right maxilla 719.41.012 Severe generalized periodontal disease 
Periodontal disease Left maxilla 719.41.017 Mild generalized periodontal disease 
Periodontal disease Left maxilla 719.41.015 Mild generalized periodontal disease 
Periosteal reaction Subadult right femur 719.40.21.012 Subadult; new bone growth present diffusely on cortical 
surface; possibly same individual as 719.40.21.042;  
Periosteal reaction Fibula (not sideable) 719.40.21.022 New bone growth on shaft 
Periosteal reaction Left tibia 719.40.21.009 New bone growth on shaft 
Periosteal reaction Subadult left tibia 719.40.21.042 Subadult; new bone growth present diffusely on cortical 
surface; possibly same individual as 719.40.21.012 
 
Pathology Bone Code Comments 
Porosity Frontal 719.41.013 Porosity on roof of right orbit (barely discernable); 
possibly same individual as 719.41.006 
Porosity Frontal 719.41.006 Porosity on roof of left orbit (barely discernable); 
possibly same individual as 719.41.013 
Porosity Right parietal 719.43.9.005 Porosity (barely discernable) on cranial vault 
Porosity Occipital 719.43.9.001 Porosity (barely discernable) on cranial vault 
Porosity Frontal 719.43.9.007 Right orbit exhibit porosity (barely discernable and 
coalescence of foramina) 
Porosity Left parietal 719.43.9.005 Porosity (barely discernable) on cranial vault 
Nodule on 
interosseous crest 
Left tibia 719.40.008 Bony nodule on distal interosseus crest 
 
Table 8 continued.   
Periodontal disease is noted on several mandibulae and maxillae within the collection.  
This disease, exhibited as gradual alveolar bone resorption around the teeth with possible 
tooth loss, begins with a transmission of an inflammation of the soft tissues of the jaw to 
the bone surrounding the teeth.  These inflammations are known as gingivitis and 
periodontitis, respectively (Roberts and Manchester 2005).  
 
Signs of osteoarthritis are exhibited on one metatarsal.  The porosity on this foot bone is 
possibly the result of the destruction of cartilage upon the joint’s surface (Ortner 2003; 
Roberts and Manchester 2005).  This skeletal change may have resulted from trauma, 
activity or be the result of degeneration with age. 
 
A small nodule is present on the distal segment of the interosseous crest of a left tibia.  
This nodule is approximately 12mm in length and 4mm in height (relief).  The bone of 
the nodule is regular in surface appearance.  Given its placement within the skeleton, this 
nodule may be related to several pathologies including bone growth related to trauma to 
the anterior shaft of the tibia or as a secondary disease process.  Additional etiologies 
include traumatic myositis ossificans (extra bone growth produced in result to traumatic 
injury to muscle) or exotoses (extra bone growth on bone’s surface) (Ortner 2003).   
 
Occupational Indicators of Stress 
Possible occupational indicators (or markers) of stress are noted on one femur and two 
radii (Table 9).  These indicators are also known as enthesopathies, alterations at the site 
of muscle attachments (Jurmain 1999).  For the cases presented here, these 
enthesopathies are possibly indicative of activities involving the soft tissues attaching to 
these areas of bone.  However, ascribing a specific activity to an enthesopathy is highly 
cautioned as many activities may cause the same skeletal alterations (See Jurmain 1999 
for a review).  Alternatively, these skeletal alterations may be the result hormones, 




Table 9.  Occupational markers of stress on the human remains of the dolmen of Estria 
Bone Code Marker 
Left femur 719.40.21.057 Robust linea aspera 
Right radius 719.40.21.046 Pit within bicipital tuberosity 
Right radius 719.40.21.050 Pit within bicipital tuberosity 
 
Stature 
Stature estimations are provided for 5 metatarsals based on a methodology outlined by 
Santos (2002) (Table 10).  No other complete bones were present for measuring.  Santos’ 
(2002) metatarsal study is based on a modern-day (19th and 20th century) Portuguese 
reference collection housed at the University of Coimbra.  Accordingly, the estimations 
should be used with caution; comparative analyses with other populations should be 
limited to those whose statures are measured with the same methodologies. For the 
dolmen of Estria, the overall stature range is 154.45 to 170.18 cm, representing a 
minimum of two individuals and a maximum of five individuals. 
 
Table 10.   Stature estimations (in cm) for metatarsals based on Santos (2002) 
Bone Code Mean 
Left first metatarsal 719.46.003.001 154.45 ± 5.37 
Left second metatarsal 719.45.007.005 159.66 ± 4.75 
Right first metatarsal 719.46.003 160.96 ± 5.37 
Right first metatarsal 719.46.003.002 162.26 ± 5.37 




The fragmentation of the skeletal remains precluded the quantification of most epigenetic 
traits.   Five complete first right foot phalanges (of five individuals) exhibit a singular pit 
(medially located, less than 1mm in diameter) on the distal articular surface.  This “trait” 
is not listed within the literature as an epigenetic trait; alternatively, these pits may be a 
normal variation of the skeleton.  
 
Long Bone Indices 
The platycnemic and platymeric (Table 11) indices were calculated for all measurable 
tibiae and femora in the collection.  Both indices calculate bone flatness (Brothwell 1981) 
with anterior-posterior (AP) and medial-lateral (ML) measurements (in millimeters) 
taken to assess shaft shape.  For each bone, the measurements were measured by the 
reporting author only; therefore, additional measurements by another experienced 
osteologist would serve to confirm or refine the preliminary indices listed below.   
Various factors have been described as influencing the flattening of the femur 
(platymeric) and tibia (platycnemic) including biomechanical and/or nutritional stress, 
growth, pathology, and population affinity (See Brothwell 1981 and Wescott 2005).   
 
Table 11.  Long bones indices for the dolmen of Estria 
Bone Code AP ML Index 
Right femur 719.40.21.057 24 36 Platymeria 
Right femur 719.40.21.003 25.2 24.4 Estenomeria
Left femur 719.40.21.053 20.5 29 Platymeria 
Left tibia 719.40.21.004 31.6 23 Euricnemia 
 
5. Conclusions and Summary: 
Although the majority of bones and bone fragments comprising the human remains 
collection of Estria were incomplete, a large amount of information could be obtained.  
In total, 12 adult (represented by both sexes) and 7 subadults were buried within the 
dolmen.  These individuals suffered from a variety of pathological conditions and ranged 
in height from approximately 154.45 to 170.18 cm.  A lack of unidentifiable bone 
fragments indicates a recovery, preservation, or burial bias within the assemblage.  Table 
12 outlines the osteological findings of the analysis.   
 
Table 12.  Summary of osteological analysis of Estria 
Adult MNI 12 
Subadult MNI 7 
Adult Age Range Adult, 20+ 
Subadult Age Range At least 7 individuals approximately 4 to 
18 years of age (one 4 years, two 6-7 years, 
one 7-8 years, one ten years, two 12-18 
years; all approximate with a 12 to 24 
month range) 
Sex Estimations 3 possible males and 3 possible females 
Pathology Periodontal disease; porosity; bone nodule; 
osteoarthritis; periosteal reaction  
Stature 154.45 to 170.18 cm 
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7. Appendix A:  Osteological profile of the dolmen of Estria 
Osteological Profile - Estria
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This report concerns the osteological analysis of the human remains from the dolmen of 
Carrascal.  A first analysis of this collection was undertaken by Alvaro Figueiredo in 
2004.  A second analysis, requested by Rui Boaventura in early 2007, was conducted by 
Maria Hillier during the months of May to August 2007 in the Museu Geológico, Lisbon, 
Portugal during the PortAnta program, “MegaOsteology.”   
 
This report includes the results of this osteological re-analysis, including information on 
minimum number of individuals, estimations of age and sex, pathology, and occupational 
markers of stress.  The fragmented state of the remains precluded metric analysis for the 
assessment of morphology (e.g., indices of cranial and long bone shape) and robusticity.   
Fragmentation also precluded the quantification of epigenetic traits.    
 
2. Methodology: 
The osteological methodologies and recording standards used for the re-analysis of the 
human remains of the dolmen of Carrascal are outlined in the appropriate sections 
below.  Each section describes methodologies and recording standards commonly used 
for the analysis of fragmented and commingled human remains recovered from collective 
burials.  Further, the Departamento de Antropologia at the Universidade de Coimbra has 
a program of research on the osteological analysis of Late Neolithic burial collections 
(see Silva 2003 for a summary of Late Neolithic human remains studies) and where 
specific methodologies are used by the Department (i.e., metric analysis for sex 
estimation), the same methodologies were used in the present study to facilitate future 
comparative analyses.    
• Fragmentation and Identification: The recording of the fragmentation of 
osteological materials is based on those standards outlined in Buikstra and Ubelaker 
(1994) which use a scoring system to describe the level of fragmentation from its 
original state (complete).  The categories of fragmentation include: (1) fragment (less 
than 25% remaining); (2) partial (25-75% remaining); and (3) complete (more than 
75% remaining).  Identification categories range from: (1) complete identification 
(bone and side, e.g., right humerus); (2) partial identification (bone, but not side, e.g., 
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femur; or identification to element, e.g., cranium; or type of bone, e.g., long bone); 
and (3) unidentifiable (i.e., the bone has been identified as human, but no further 
identification is possible).   
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:   Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum of 
number individuals (MNI).  Accordingly, an alternative method, based on Herrmann 
et al. (1990) is used here.  This method involves summing the highest number of 
repeated sided bones or fragments where overlapping segments occur.  For example, 
a left femur would be counted as representing a single individual if two segments of a 
left femur were present, e.g., the distal epiphysis and the proximal epiphysis.  Two 
individuals would be accounted for where two left femoral segments including the 
proximal shaft with the lesser trochanter are present.  For subadult estimations, age 
categories were also taken into consideration as different age groups, and therefore, 
individuals, are evident from the size of bones (Scheuer and Black 2000).     
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.   Both methods are based on a 
modern-day (19th to 20th century) Portuguese reference collection; their reflection of 
Neolithic individuals, however, is not well known.  In general, the sex estimations 
presented are based on single indicators of sex (e.g., measurement of the femoral head 
or morphology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
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are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).     
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  For subadults, these include: dental formation (Moorrees et al. 1963), 
dental eruption (Buikstra and Ubelaker 1994), epiphyseal closure, (Scheuer and Black 
2000), and long bone length (see Scheuer and Black 2000 for a summary of several 
methods used).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005).  Particular attention is 
paid to pathologies associated with an agricultural economy present during the Late 
Neolithic period (Larsen 1995).  
• Occupational Markers of Stress:  Skeletal indicators of activity, recorded as 
occupational markers of stress, are done so in correspondence with Kennedy (1989).  
The bone and associated stress marker are described within the present report.  
Attribution of skeletal changes to specific activities are limited; different activities are 
known to results in similar skeletal changes and other factors, including pathologies, 
genetics, and hormones, may also cause similar skeletal changes (Jurmain 1999). 
   
3.  The Human Remains 
110 bones and bones fragments are contained within the Carrascal human remains 
assemblage.  All bones were cleaned during the primary analysis and no additional 
cleaning was required.  Bones were previously sorted; however, grouped sets of bones 
were separated and placed into individual bags with associated individual codes.  This 
was completed to facilitate the study of the remains.  The teeth were studied separately 
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(Boutilier 2007) and will not be discussed within this report, aside from a comparison of 
MNI estimation from bone and teeth.  
4. Results 
 
Fragmentation and Identification 
The collection is primarily comprised of large and recognizable fragmented bones or 
complete, small bones (see Graph 1, Tables 1 and 2).  There are no unidentifiable bone 
fragments that normally accompany a collection of this size and type (commingled).  
Accordingly, there appears to have been a recovery bias during excavation or 
alternatively, a preservational or burial bias.   The former is a more likely explanation 
given the fact that many small bones were recovered and those larger bones that were 
identifiable, namely long bones, would have accompanying fragments that were 
comparatively larger than the small, complete bones recovered.   
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Graph 1.  A comparison of bone fragmentation and identification status within the       




Table 1.  Fragmentation of the human remains of Carrascal (n=110) 
State of Fragmentation Percentage of Collection Number of Collection 
Fragmented (<25%) 25.45 ~28 
Partial (25%-75%) 58.18 ~64 
Complete (>75%) 16.36 ~18 
 
 
Table 2.  Identification of the human remains of Carrascal (n=110) 
Status of Identification Percentage of Collection Number of Collection 
Complete 33.63 37 
Partial       66.36 73 
Unidentifiable 0 0 
 
Taphonomy 
The taphonomic processes which altered the bones of Carrascal include fragmentation, 
erosion, surface staining, root etching, and burning.  Bone fragmentation most likely 
resulted from a lengthy period of burial, coupled with bioturbation and pressure from 
deposited sediments (Lyman 1994). Characteristics of erosion include the exfoliation of 
the outer cortex of bone, either systemically or in isolated patches, with associated 
flaking and cracking (McKinley 2004).  This occurs in varying degrees upon individual 
bones and bone fragments  The presence of erosion is consistent with fragmentation of 
the bones; erosion occurs as a burial process due to natural movement of sediment around 
a skeleton (Lyman, 1994), root activity (McKinley 2004) and/or chemical processes, 
including erosion due to soil type, soil acidity, temperature and moisture (Ubelaker 
1989).  Black and grey staining noted on several bones is most like a result of exposure to 
manganese and/or iron oxides in soil (Lopez-Gonzalez et al. 2006; Shahack-Gross et al. 
1997) and the presence of root etching which corresponds to the burial environment 
(Buikstra and Ubelaker 1994).   
 
Two complete bones, a proximal hand phalanx (538.0005.17) and a proximal foot 
phalanx (538.0005.19) both exhibit characteristic alterations consistent with burning, 
including black colouring which is a result of burning of the organic component of the 
bone (Buikstra and Ubelaker 1994).  This may have occurred before or during burial or 
may have occurred postmortem. However, the “burning”, or blacking colouring may also 
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be severe staining resulting from extensive exposure to manganese.      
 
Minimal Number of Individuals 
The MNI of 4 adults (Table 3) is based on repeated segments of right femora.  The MNI 
of 2 subadults is not based on repeated elements, but rather on two bones of two distinct 
age ranges:  a femoral greater trochanteric epiphysis (538.0008.8) of an adolescent (12-18 
years of age) and a mandible (538.0003.1) of a child (3-4 years of age).  The total bone 
MNI (combined for subadults and adults) of 6 is less than that determined from the teeth, 
which is a MNI of 10 (combined for subadults and adults) (Boutilier 2007).  Further 
information concerning bones present and representation of individuals can be found in 
Appendix A.  
   Table 3.  Minimum number of adult individuals of Carrascal 
Bone Right Left Bone Right  Left 
Parietal 2 (3)* 2 (3)* Femur 4 3 
Temporal 3 1 Capitate 0 2 
Occipital 2 3 1st Proximal Foot Phalanx 2 1 
Mandible 0 2 Tibia 0 2 
Humerus 2 0 MNI: 4 adults 
 
Sex 
Extensive fragmentation and commingling of the remains limited the ability to estimate 
both sex and age for the individual bones and bone fragments.  Only two bones were 
complete enough to be assessed for sex (see Table 4) and in both cases, because sex was 
estimated using a limited number of indicators, estimations are listed as “possible”.  The 
sexed bones are two temporal bones, one consisting of partial squama and mastoid 
process and the other of a mastoid process only.  These bones were assessed as a possible 
female and possible male, respectively.     
 
                                                 
* Numbers is brackets represent total MNI when unsided segments are counted.  
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Table 4.  Sex estimation of adult individual of Carrascal 





538.0006.1 Small and gracile; mastoid process is 












In regards to age (Table 5), no further age ranges could be determined for bones assessed 
as adult due to the state of fragmentation of the collection.  Further age estimations 
beyond subadult could not be given to subadult cranial vault fragments (unidentified and 
parietal bones) either.  For two subadult bones, it was possible to provide an age range: a 
mandible of a 3 to 4 year old (± 1 year) and an adolescent (12 to 18 years of age) 
represented by an unfused femoral greater trochanter.  These subadult age estimations are 
based on criteria outlined in Buikstra and Ubelaker (1994) as well as Scheuer and Black 
(2000).          
 
Table 5.  Age estimation of individuals of Carrascal 
Age Bone Code Comments 
Adult All classified 
adult 
Various No age range could be determined due to 
fragmentary nature of collection 
Subadult Cranium 538 21 fragments of subadult cranial 
Subadult Parietal (not 
sideable) 
538.0006.15 Further age range indeterminable 
Subadult Left parietal 538.0006.7 Further age range indeterminable 
3-4 years ± 
12 months 
Mandible 538.0003.1 Based on dental eruption 
Puberty – 
18 years 
Left femur 538.0008.8 Unfused greater trochanter; size of 
trochanter is similar to adult size, 
indicating individual is an adolescent 
 
Pathology 
Several bones exhibited signs of pathology.   Many of the pathologies observed are 
common for later prehistoric skeletal remains, including those dating to the Neolithic and 
 9
its associated agricultural economy (see Larsen 1995 for a review of this topic).  These 
pathologies include osteoarthritis, non-specific infection, and porotic hyperostosis.   
Table 6 lists the individual bones and associated pathologies for the dolmen of Carrascal.  
 
The osteoarthritis exhibited on a patella is mild in form; there are no associated 
osteophytes, surface eburnation, or polishing.  Such porosity is often a result of the 
destruction of cartilage upon the joint’s surface, which in this case, is apparent on the 
articular facets of a patella (Ortner 2003; Roberts and Manchester 2005).   
 
Periosteal reactions are noted on three different bones: a femur, a tibia, and a cranium.  
Periosteal reactions have several possible etiologies  including infection of the bone or 
adjacent soft tissue, inflammation of bone or adjacent soft tissue, or trauma (Ortner 2003; 
Roberts and Manchester 2005; Weston 2008).  Additionally, these reactions may be a 
secondary response to disease process (Ortner 2003; Roberts and Manchester 2005; 
Weston 2008).  Unfortunately, when present as an isolated case (i.e, observed on a single 
bone) no further differentiation of etiology can be made (Weston 2008); complete 
skeletons with patterned presence of periosteal reactions are required for such diagnoses. 
 
Table 6.  Pathological descriptions of the human remains of Carrascal.     
Pathology Bone Code Comments 
Mild 
Osteoarthritis 
Right patella 538.0007.002 Porosity on the superior portion of 




Right tibia 538.0004.010 New bone growth (porous, irregular in 




Right femur 538.0008.007 New bone growth (porous, irregular in 




Occipital 538.0006.013 Two lesions located endo- and 
ectocranially with remodeled; diameter 
measurements (anterior-posterior x 
medial-lateral): endocranial - 18mm x 
10mm; ectocranial 23mm x 23mm 
Porosity Left and right 
parietal 
538.0006.006 Diffuse, pin-size holes  
Porosity Occipital 538.0006.014 Diffuse, pin-size holes 
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 Finally, porosity is apparent on two segments of cranial bone. This skeletal change are 
possibly indicative of a healing or active metabolic disease at the time of death (Stuart-
Macadam 1989; Ortner 2003; Roberts and Manchester 2005) or other pathological 
conditions such as periosteal reaction caused by inflammation or infection of the bone or 
soft tissue adjacent to the bone (Ortner 2003; Roberts and Manchester 2005).  When 
caused by anemia, porosity of the cranial vault is referred to as porotic hyperostosis.  
When associated with anemia, the skeletal changes result from a deficiency in red blood 
cells.  Skeletally this disease process results in the expansion of the bone marrow for the 
production of red blood cells.  While many types of anemia can cause this porosity 
(genetic anemia, thalassemia, sickle-cell anemia, or iron-deficiency anemia), iron-
deficiency anemia is cited as the main anemia responsible for lesions in archaeological 
remains.  This is particularly true for archaeological populations associated with an 
agricultural economy (Larsen 1995, Stuart-Macadam 1992).   
 
Occupational Markers of Stress: 
Occupational markers of stress were present on seven hand phalanges (see Table 7).  
These markers, which included marked lines for the flexor ligaments, are possibly 
indicative of activities requiring a strong, firm hand grasp (Kennedy 1989).  Further 
interpretations of a specified  activity are not provided as many different activities, as 
well as factors (hormones, genetics, or pathologies), may cause the same or similar 
changes in the skeleton (Jurmain 1999).    
 
Table 7.  Occupational markers of stress of the human remains of Carrascal 








Three partial proximal hand phalanges 








Four complete intermediate hand 
phalanges with marked lines of 
attachment for the flexor ligaments 
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5. Conclusions and Summary: 
The fragmentation and commingled nature of the human remains assemblage of 
Carrascal unfortunately precluded extensive osteological analysis and therefore, 
conclusions that can be made concerning population composition and health.  Further, it 
is also apparent from the degree of fragmentation and identification represented in the 
collection that a bias exists within the collection, as the majority of it is composed of 
complete, small bone, or large, recognizable bones.  Unidentifiable bone fragments are 
completely absent, despite the fact that many of the identifiable long bones are partial and 
missing segments of bone This is perhaps a bias which occurred during excavation and 
recovery of the human remains in the late 19th century.  The osteological information 
obtained does indicate, however, that both subadults and adult and both a male and a 
female were buried within the dolmen.  Several individuals within the collection exhibit 
pathologies common for the Neolithic; however, because of burial commingling and 
fragmentation, the frequency of the pathologies cannot be quantified.  Table 8 provides a 
summary of the osteological analysis of the remains.   
 
Table 8.  Summary of osteological analysis of Carrascal 
Adult MNI 4 
Subadult MNI 2 
Adult Age Range Adult, 20+; further estimation not possible 
Subadult Age Range One child (3-4 years) and one adolescent 
(12-18 years) 
Sex Estimation 1 possible female and 1 possible male 
Pathology Mild osteoarthritis, periosteal reactions and 
porosity of the cranial vault 
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This report concerns the osteological analysis of the human remains of the dolmen of 
Trigache 2.  A first analysis was undertaken in 2006 by Cidália Duarte.  A second 
analysis was requested by Rui Boaventura in early 2007.  The second analysis was 
conducted by Maria Hillier during the months of May to August 2007 in the Museu 
Geológico, Lisbon, Portugal during the PortAnta program “MegaOsteology.” 
 
This report includes the results of the osteological re-analysis, including information on 
preservation, taphonomy, minimum number of individuals, estimations of age and sex, 
and pathology.  The fragmented state of the remains precluded metric analysis for the 
assessment of morphology (e.g., indices of cranial and long bone shape) and robusticity.   




The osteological methodologies and recording standards used for the re-analysis of the 
human remains of the dolmen of Trigache 2 are outlined in the appropriate sections 
below.  Each section describes methodologies and recording standards commonly used 
for the analysis of fragmented and commingled human remains recovered from collective 
burials.  Further, the Departamento de Antropologia at the Universidade de Coimbra has 
a program of research on the osteological analysis of Late Neolithic burial collections 
(see Silva 2003 for a summary of Late Neolithic human remains studies) and where 
specific methodologies are used by the Department (i.e., metric analysis for sex 
estimation), the same methodologies were used in the present study  to facilitate future 
comparative analyses.    
• Fragmentation and Identification: The recording of the fragmentation of 
osteological materials is based on those standards outlined in Buikstra and Ubelaker 
(1994) which use a scoring system to describe the level of fragmentation from its 
original state (complete).  The categories of fragmentation include: (1) fragment (less 
than 25% remaining); (2) partial (25-75% remaining); and (3) complete (more than 
75% remaining).  Identification categories range from: (1) complete identification 
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(bone and side, e.g., right humerus); (2) partial identification (bone, but not side, e.g., 
femur; or identification to element, e.g., cranium; or type of bone, e.g., long bone); 
and (3) unidentifiable (i.e., the bone has been identified as human, but no further 
identification is possible).   
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:   Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum of 
number individuals (MNI).  Accordingly, an alternative method, based on Herrmann 
et al. (1990) is used here.  This method involves summing the highest number of 
repeated sided bones or fragments where overlapping segments occur.  For example, 
a left femur would be counted as representing a single individual if two segments of a 
left femur were present, e.g., the distal epiphysis and the proximal epiphysis.  Two 
individuals would be accounted for where two left femoral segments including the 
proximal shaft with the lesser trochanter are present.  For subadult estimations, age 
categories were also taken into consideration as different age groups, and therefore, 
individuals, are evident from the size of bones (Scheuer and Black 2000).     
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.  Both methods are based on a modern-
day (19th to 20th century) Portuguese reference collection; their reflection of Neolithic 
individuals, however, is not well known.  In general, the sex estimations presented are 
based on single indicators of sex (e.g., measurement of the femoral head or 
morphology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
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are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).     
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  For subadults, these include: dental formation (Moorrees et al. 1963), 
dental eruption (Buikstra and Ubelaker 1994), epiphyseal closure, (Scheuer and Black 
2000), and long bone length (see Scheuer and Black 2000 for a summary of several 
methods used).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005).  Particular attention is 
paid to pathologies associated with an agricultural economy present during the Late 
Neolithic period (Larsen 1995).  
 
3.  The Human Remains 
Approximately 200 bones and bones fragments are contained withn the human remains 
assemblage of the dolmen of Trigache 2.   All bones were previously cleaned and sorted.  
Some additional cleaning was required for specific bones.  Many bones were 
reconstructed; however, due to time constraints, reconstruction attempts were not 
exhaustive and further reconstructions may be possible, particularly for cranial fragments.   
 
4. Results 
Fragmentation and Identification    
The state of fragmentation and identification of the human remains of Trigache 2 are 
potentially illustrative of a collection where severe taphonomic processes led to a high 
level of fragmentation (see Graph 1 and Tables 1 and 2).  Additionally, there is a notable 
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bias in the collection in regards to types of bones present; almost no long bones are 
present (only 1 fragment of ulna is present with three other unidentifiable long bone 
fragments).  Further, some elements, such as innominates, are completely absent.  The 
majority of bones and bone fragments recovered and studied are from the extremities 
(hands and feet) or from the cranial region.  This may be the result of excavation 
recovery methods, burial practices, or preservation.  However, without specific 
knowledge of the excavation process or depositional characteristics of the remains, no 
further interpretations can be made at this time.    
 
 


















































Graph 1.  A comparison of bone fragmentation and identification status within the       




Table 1.  Fragmentation of the human remains of Trigache 2 (n=202) 
State of Fragmentation Percentage of Collection Number of Collection 
Fragmented (<25%) 87.12 176 
Partial (25%-75%) 6.82 14 





Table 2.  Identification of the human remains of Trigache 2 (n=202) 
Status of Identification Percentage of Collection Number of Collection 
Complete 30 61 
Partial 62 125 




The human bones of Trigache 2 exhibit taphonomic alterations in the form of 
fragmentation, surface erosion, and black staining.   Fragmentation was likely caused by 
a lengthy period of burial, coupled with bioturbation and pressure from deposited 
sediments (Lyman 1994).  Erosion of bone often corresponds to such fragmentation, 
occurring due to natural movement of sediment around a skeleton (Lyman, 1994), root 
activity (McKinley 2004) and/or chemical processes, including erosion due to soil type, 
soil acidity, temperature and moisture (Ubelaker 1989).  The presence of black staining 
on several bones most likely resulted from exposure to manganese and/or iron oxides in 
soil (Lopez-Gonzalez et al. 2006; Shahack-Gross et al. 1997).    
 
Minimal Number of Individuals 
The MNIs of 4 adults (Table 3) and 2 subadults (Table 4) are based on repeated segments 
of mandibulae.  Four adult mandibulae are reported for each side as fragments of the 
anterior portion of the mandible (i.e., mental eminence) were counted as both right and 
left.  In total, there were three fragments of right mandible, three fragments of left 
mandible, and four fragments of the anterior portion of the mandible (mental eminence).   
Table 3.  Minimum number of adult individuals of Trigache 2. 
Bone Right Left Bone Right Left 
Frontal 3 3 Ulna 0 1 
Temporal 3 3 2nd Metacarpal 0 1 
Parietal 3 3 5th Metacarpal 1 0 
Occipital 3 Talus 1 0 
Mandible 4 4 1st Metatarsal 0 2 
Clavicle 0 1 4th Metatarsal 1 0 
Scapula 1 0 5th Metatarsal 1 0 




Table 4.  Minimum number of subadult individuals of Trigache 2. 
Bone Right Left 
Mandible 0 2 
MNI: 2 subadults 
 
 
The MNI based on teeth is 22 individuals (12 adults and 10 subadults) (Boutilier 2007), a 
number significantly larger than the total MNI obtained from bone.   The discrepancy 
between bone and tooth estimations for MNI corresponds to the extreme fragmentation of 
the skeletal remains and a possible recovery, preservation, or burial bias.  Further 




No age range beyond “adult” could be determined for adult bones and bone fragments 
due to the state of fragmentation of the collection (see Table 5).  For subadults, several 
bones were given an upper age limit based on epiphyseal fusion, or in most cases, the 
absence of an epiphysis (Scheuer and Black 2000).  A maxilla was assigned an age range 
of 2-4 years based on dental eruption and formation (179.032.376).         
 
 
Table 5.  Age estimation of individuals of Trigache 2. 
Age Bone No. Comments 
Adult All bones 
classified as  
adult 
Various No age range could be determined 
due to fragmentary nature of 
collection 
<10 years Left mandible 178.033.038 Based on dental eruption ; not 
same individual as  178.033.037 
Unknown 
subadult 
Left mandible 178.033.037 Not same individual as  
178.033.038 
<13-16 years Left scapula 178.033.127 Unfused coracoid process 
2-4 years ± 1 
year 
Left maxilla 179.032.376 Based on dental eruption 
<12 years Cervical vertebra 
2 
178.033.121 Unfused ossiculum terminale and 
inferior annular ring 
<16 years Cervical vertebra 
3-6 




Only two bones were assessed for sex and in both cases estimations are only estimated as 
“possible” as they are based on single indicators of sex (see Table 6).  A frontal bone 
(179.033.003), consisting of a left eye orbit, exhibited characteristics consistent with the 
male sex.  A temporal bone (179.033.042), consisting of a left petrous portion and 
mastoid process, also exhibited male characteristics.  All sex estimations were completed 
in accordance with standard protocols (Buikstra and Ubelaker 1994; France 1998).   
 
Table 6.  Sex estimation of adult individuals of Trigache 2. 
Sex Bone No. Comments 
Possible 
Male (M?) 
Frontal 179.033.003 Left orbital with supraorbital margin; 
supraorbtial margin is blunt; and 
supraorbital ridge is partial, but portion 





179.033.042 Left petrous and mastoid process; 
mastoid is large and robust 
 
Pathology 
Several bones exhibited signs of pathology commonly observed in skeletal remains 
dating to the Neolithic and its associated agricultural economy (see Larsen 1995 for a 
review of this topic).  These pathologies include cribra orbitalia, porotic hyperostosis, and 
osteoarthritis.  Additionally, an osteophyte is noted on an occipital bone.  Table 7 lists the 
individual bones and associated pathologies for the dolmen of Trigache 2.  
 
Porosity of the cranial vault is noted on one frontal bone and several unidentifiable 
cranial fragments.  This skeletal change is possibly indicative of a healing or active 
metabolic disease at the time of death (Stuart-Macadam 1989; Ortner 2003; Roberts and 
Manchester 2005) or other pathological conditions such as periosteal reaction caused by 
inflammation or infection of the bone or soft tissue adjacent to the cranial vault (Ortner 
2003; Roberts and Manchester 2005).  When caused by anemia, porosity of the cranial 
vault is referred to as porotic hyperostosis.  When associated with anemia, the skeletal 
changes result from a deficiency in red blood cells.  Skeletally this disease process results 
in the expansion of the bone marrow for the production of red blood cells.  While many 
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types of anemia can cause this porosity (genetic anemia, thalassemia, sickle-cell anemia, 
or iron-deficiency anemia), iron-deficiency anemia is cited as the main anemia 
responsible for lesions in archaeological remains.  This is particularly true for 
archaeological populations associated with an agricultural economy (Larsen 1995, Stuart-
Macadam 1992).   
 
Table 7. Pathological descriptions of the human remains of Trigache 2.     
Pathology Bone Code Comments 






179.033.115 Porosity and lipping of articular 





179.033.123 and  
179.033. 129 
Porosity and lipping of superior 
and inferior articular facets and of 
edge of body 
Porosity Cranial vault 19 fragments Barely discernable porosity; 
diffuse, pin-size holes; possibly 
porotic hyperostosis 
Osteophyte  Occipital 179.033.006 Large osteophyte on the external 
occipital protuberance  
 
Signs of osteoarthritis are exhibited on multiple bones: Porosity and lipping on two 
thoracic vertebrae and a clavicle are indicative osteoarthritis.  The lipping is a reaction of 
the bone to disperse the mechanical load of bone-on-bone activity while the porosity is 
often a result of the destruction of cartilage upon the joint’s surface (Ortner 2003; Roberts 
and Manchester 2005).  Spinal stress from trauma, activity or degeneration with age are 
possible causes of the arthritic changes to the vertebra, while the changes to clavicle are 
as well likely the result of trauma, activity, or possibly, age.    
 
The osteophyte formation on the external occipital protuberance is moderate in size 
within no associated boney reaction on the surrounding bone.  This osteophyte may have 
resulted from the ossification of the ligamentum nuchae or trapezius muscle, the two soft 
tissue structures which attached to the protuberance.   Such ossifications may develop 
with age or may be a result of over-stress of the muscle attachment area because of 
repetitive activities, over-use, or a response to trauma (Kennedy 1989).   
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5. Conclusions and Summary: 
The fragmentation and commingled nature of the human remains assemblage of the 
dolmen of Trigache 2 unfortunately precluded extensive osteological analysis and 
therefore, conclusions that can be made concerning population composition and health.  
Specifically, the absence of long bones and innominates limited the ability to assess the 
sex and age of the individuals buried within the dolmen.  The limited osteological 
information obtained does indicate, however, that both subadults and adults were buried 
within the dolmen. Several individuals within the collection exhibit pathologies common 
for the Neolithic; however, because of burial commingling and fragmentation, the 
frequency of the pathologies cannot be quantified.  Table 8 provides a summary of the 
osteological analysis of the remains.   
 
Table 8.  Summary of Osteological analysis of Trigache 2.  
Adult MNI 4 
Subadult MNI 2 
Adult Age Range Adult, 20+; further estimation not possible 
Subadult Age Range One individual < 10 years old and another 
subadult, age unknown 
Sex Estimation 1 possible male 




















6. References Cited 
 
Boutilier D. 2007.  Preliminary Report on the Human Dental Remains of Seven Neolithic 
Funerary Monuments.  Unpublished bioarchaeological report.  On file with PortAnta 
Archaeology, Lisbon, Portugal.  
 
Brooks S, Suchey J.  1990. Skeletal age determination base on the Os Pubis:  a 
comparison of the Acsádi-Nemeskéri and Suchey-Brooks methods. Human Evolution 
5:227-238 
 
Buikstra JE, Ubelaker D.  1994.  Standards for Data Collection from Human Skeletal 
Remains.  Arkansas Archaeological Survey Research Survey, No. 44. 
 
France DL. 1998.  Observational and metric analysis of sex in the skeleton.  In: Forensic 
Osteology: Advances in the Identification of Human Remains, by K. Reichs (ed.) 
Springfield, Illinois: Charles C. Thomas. pp. 163-186.   
 
Herrmann B, Grupe G, Hummel S, Piepenbrink H, Schutkowski H.  1990.  
Praehistorische Anthropologie.  Berlin: Springer-Verlag. 
 
Larsen CS.  1995.  Biological changes in human populations with agriculture.  Annual 
Review of Anthropology 24:185-213.   
 
Lopez-Gonzalez F, Grandal-d'Anglade A, Vidal-Romani JR. 2006. Deciphering bone 
depositional sequences in caves through the study of manganese coatings. Journal of 
Archaeological Science 33(5):707-717.  
 
Lovejoy CO, Meindl RS, Pryzbeck TR, Mensforth RP. 1985. Chronological 
metamorphosis of the auricular surface of the ilium: a new method for the determination 
of adult skeletal age at death. American Journal of Physical Anthropology 68(1):15-28. 
 
Lyman RL. 1994.  Vertebrate Taphonomy.  Cambridge: Cambridge University Press.   
 
McKinley JI. 2004.  Compiling a skeletal inventory: disarticulated and commingled 
remains.  In: Guidelines to the Standards for Recording Human Remains.  Institute of 
Field Archaeologists Paper No. 7., by. M. Brickley and J.I. McKinley (eds.)  Department 
of Archaeology, University of Southampton, Southampton, UK: British Association of 
Biological Anthropology and Osteoarchaeology.      
 
 12
Meindl RS, Lovejoy CO.  1985.  Ectocranial suture closure: a revised method for the 
determination of skeletal age at death based on the lateral-anterior sutures. American 
Journal of Physical Anthropology 68:57-66. 
 
Moorrees CFA, Fanning EA, Hunt EE.  1963.  Age variation of formation stages for ren 
permanent teeth. Journal of Dental Research 42(6): 1490-1502. 
 
Ortner DJ.  2003.  Identification of Pathological Conditions in Human Skeletal Remains.  
2nd edition.  London: Academic Press.  
 
Roberts C, Manchester K.  2005.  The Archaeology of Disease.  3rd edition.  Great 
Britain: Sutton Publishing.   
 
Scheuer L, Black S.  2000.  Developmental Juvenile Osteology.  London: Academic 
Press.   
  
Shahack-Gross R, Bar-Yosef O, Weiner S. 1997. Black-coloured bones in Hayonim cave, 
Israel: Differentiating between burning and oxide staining. Journal of Archaeological 
Science 24(5):439-446.  
 
Silva AM.  1995.  Sex assessment using the calcaneus and talus. Antropologia Portuguesa 
13:107-119. 
 
- 2003.  Portuguese populations of Late Neolithic and Chalcolithic periods exhumed from 
collective burials: an overview.  Anthropologie 41(1-2):55-64.   
 
Stuart-Macadam P. 1989. Porotic hyperostosis: relationship between orbital and vault 
lesions. American Journal of Physical Anthropology 80:187-193. 
 
- 1992. Porotic hyperostosis: a new perspective. American Journal of Physical 
Anthropology 87:39-47. 
 
Ubelaker D. 1989.  Human Skeletal Remains: Excavation, Analysis, Interpretation. 
Washington: Taraxacum Washington.  
 
Wasterlain RS.  2000.  Morphé: análise das proporções entre os membros, dimorfismo 
sexual e estatura de uma amostra da Colecção de Esqueletos Identificados do Museu 
Antropológico da Universidade de Coimbra. Coimbra: Dissertação para a obtenção do 




7. Appendix A:  Osteological profile of the dolmen of Trigache 2 
Osteological Profile - Trigache 2

















































Prepared for Rui Boaventura, Archaeologist and Co-Director of 



































June 2008  
 
Table of Contents 
1. Introduction................................................................................................................. 3 
2. Methodology............................................................................................................... 3 
3. The Human Remains................................................................................................... 5 
4. Results......................................................................................................................... 6 
Fragmentation and Identification.................................................................................... 6 
Taphonomy ..................................................................................................................... 7 
Minimal Number of Individuals ..................................................................................... 7 
Age.................................................................................................................................. 8 
Sex................................................................................................................................... 9 
Pathology ........................................................................................................................ 9 
5. Conclusions and Summary ....................................................................................... 11 
6. References Cited ....................................................................................................... 12 























This report will describe the osteological analysis of the human remains from the dolmen 
of Pedras Grandes.  The human remains contained within the site were recovered during 
two excavation sessions.  The first excavation was directed by Carlos Ribeiro and took 
place during the second half of the 19th century.  The remains recovered were deposited 
in the Museu Geológico, Lisbon, Portugal.  The second excavation took place in 2004 
under the direction of Rui Boaventura.   
 
Human remains from the dolmen of Pedras Grandes were first analyzed in 2004 by 
Alvaro Figueiredo and upon the request of Rui Boaventura, a re-analysis of the human 
remains took place during the summer 2007 during the PortAnta program 
“MegaOsteology.”  
 
This report includes the results and interpretations of basic osteological analysis (MNI, 
age, and sex) and pathology.  The fragmented state of the remains precluded metric 
analysis for the assessment of morphology (e.g., indices of cranial and long bone shape) 
and robusticity.   Fragmentation also precluded the quantification of epigenetic traits 
within the collection.    
    
2. Methodology 
The osteological methodologies and recording standards used for the re-analysis of the 
human remains of the dolmen of Pedras Grandes are outlined in appropriate sections 
below.  Each section describes methodologies and recording standards commonly used 
for the analysis of fragmented and commingled human remains recovered from collective 
burials.  Further, the Departamento de Antropologia at the Universidade de Coimbra has 
a program of research focused on the osteological analysis of Late Neolithic burial 
collections (see Silva 2003 for a summary of Late Neolithic human remains studies) and 
where specific methodologies are used by the department (i.e., metric analysis for sex 
estimation based on Portuguese individuals), the same methodologies were used in the 
present study to facilitate future comparative analyses.    
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• Fragmentation and Identification: The recording of the fragmentation of 
osteological materials is based on those standards outlined in Buikstra and Ubelaker 
(1994) which use a scoring system to describe the level of fragmentation from its 
original state (complete).  The categories of fragmentation include: (1) fragment (less 
than 25% remaining); (2) partial (25-75% remaining); and (3) complete (more than 
75% remaining).  Identification categories range from: (1) complete identification 
(bone and side, e.g., right humerus); (2) partial identification (bone, but not side, e.g., 
femur; or identification to element, e.g., cranium; or type of bone, e.g., long bone); 
and (3) unidentifiable (i.e., the bone has been identified as human, but no further 
identification is possible).    
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:  Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum 
number of individuals (MNI).  Accordingly, an alternative method, based on 
Hermann et al. (1989) is used here.  This method involves summing the highest 
number of repeated sided bones or fragments where overlapping segments occur.   
For example, a left femur would be counted as representing a single individual if two 
segments of a left femur were present, e.g., the distal epiphysis and the proximal 
epiphysis.  Two individuals would be accounted for where two left femoral segments 
including the proximal shaft with the lesser trochanter are present.  For subadult 
estimations, age categories were also taken into consideration as different age groups, 
and therefore, individuals, are evident from the size of bones (Scheuer and Black 
2000).        
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
 4
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.  Both methods are based on a modern-
day (19th to 20th century) Portuguese reference collection; their reflection of Neolithic 
individuals, however, is not well known.  In general, the sex estimations presented are 
based on single indicators of sex (e.g., measurement of the femoral head or 
morpohology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).   
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  For subadults, these include: dental formation (Moorrees et al. 1963), 
dental eruption (Buikstra and Ubelaker 1994), epiphyseal closure, (Scheuer and Black 
2000), and long bone length (see Scheuer and Black 2000 for a summary of several 
methods used).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005).  Particular attention is 
paid to pathologies associated with an agricultural economy present during the Late 
Neolithic period (Larsen 1995).  
   
3. The Human Remains 
Approximately 200 bones and bone fragments were analyzed from the dolmen of Pedras 
Grandes.  The teeth were studied separately (Boutilier 2007) and will not be discussed 
within this report, aside from a comparison of MNI estimations from bone and teeth.  All 
bones were previously cleaned and no additional cleaning was required.  Bones were 
sorted during the previous analysis; however, as some bags contained multiple bones 
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with multiple codes, these bones were identified through previous descriptions and placed 
into individual bags with associated individual codes.  This helped to facilitate further 




Fragmentation and Identification    
The large quantity of unidentifiable remains and a larger quantity of fragmented remains 
(see Graph 1 and Tables 1 and 2) are illustrative of the severe taphonomic processes, both 
natural and human, affecting the human remains of Pedras Grandes.  There appears to be 
no bias in regards to recovery and/or preservation when fragmentation and identification 





















































Graph 1.  A comparison of bone fragmentation and identification status within the       






Table 1.  Fragmentation of the human remains of Pedras Grandes (n=195)    
State of Fragmentation Percentage of Collection Number of Collection 
Fragmented (<25%) 82.05 160 
Partial (25%-75%) 17.44 34 
Complete (>75% 0.51 1 
   
 
Table 2.  Identification of the human remains of Pedras Grandes (n=195)  
Status of Identification Percentage of Collection Number of Collection 
Complete 11 22 
Partial 42 81 
Unidentifiable 47 92 
 
Taphonomy 
Various taphonomic processes are exhibited by the human bones of Pedras Grandes.  
Most significant is the fragmentation of the remains; many bone fragments are less than 
10 mm in length, while only one bone (a fifth metatarsal, PG(04)G7-8) was complete.  
Accordingly, many bones exhibit old fractures most likely resulting from a lengthy 
period of burial, coupled with bioturbation and pressure from deposited sediments 
(Lyman 1994).  Further, characteristics of erosion are present including the exfoliation of 
the outer cortex of bone with associated flaking and cracking (McKinley 2004).  The 
presence of erosion is consistent with the fragmentation of the bones; erosion occurs as a 
burial process due to natural movement of sediment around a skeleton (Lyman, 1994), 
root activity (McKinley 2004) and/or chemical processes, including erosion due to soil 
type, soil acidity, temperature and moisture (Ubelaker 1989).  Other taphonomic 
alterations include the black colouring on several bones most likely resulting from 
exposure to manganese and/or iron oxides in soil (Lopez-Gonzalez et al. 2006; Shahack-
Gross et al. 1997) and the presence of root etching which corresponds to the burial 
environment (Buikstra and Ubelaker 1994).    
 
Minimal Number of Individuals 
The minimal number of individuals (MNI) was determined using a method developed by 
Herrmann et al. (1990).  The MNI of 5 adults (Table 1) for Pedras Grandes is based on 
 7
repeated segments of right femora.  The MNI of 2 subadults is based on three repeated 
elements: humeri, femora, and tibiae (Table 2).  This MNI total of 7 is larger than that 
estimated from the teeth (MNI teeth = 5) (Boutilier 2007).  Further information 
concerning bones present and representation of individuals can be found in Appendix A.    
 
Table 1.  Minimum number of adult individuals of Pedras Grandes. 
Bone Left Right Bone Left Right 
Humerus 1 (3)* 1 (3)* Femur 2 5 
Radius 1 2 Tibia 2 1 
MNI: 5 adults 
 
 
Table 2.  Minimum number of  subadult individuals of Pedras Grandes 
Bone Left Right 
Humerus 1(2)* 1 
Femur 1 (2)* 0 




Unfortunately, no further age estimations could be determined for bones assessed as adult 
due to the severe fragmentation of the remains (Table 3).  For subadults, several bones 
have been given an upper age limit based on epiphyseal fusion, or in most cases, the 
absence of an epiphysis (Scheuer and Black 2000).    This corresponds to 5 bones and 
possibly 1 (minimum) to 5 (maximum) individuals:  a right and left humerus less than 12 
years of age (638.0006.02 and 638.0006.01), and three portions of femora including two 
unsided femora segments (unfused head, 638.0007.05, and neck without epiphyseal head 
PG(04)I7-13a) and a right lateral condyle with epiphysis missing (PG(04)I7-33).  Taking 
the most conservative approach, each of these elements could belong to a single 





                                                 
* Numbers in brackets present total MNI when unsided bones are considered.  
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Table 3.  Age estimation of individuals of Pedras Grandes 
Age Bone No. Comments 
Adult All bones 
classified as  adult 
Various No age range could be determined 
due to fragmentation of collection 
<16-20 years Unsided femur 638.0007.05 Unfused femoral head 
Subadult Left femur 638.0005.03 Diaphysis segment 
Subadult Unsided femur 638.0006.16 Diaphysis segment 
<15-18 years Right femur PG(04)I7-
33 
Right lateral condyle with 
epiphyseal surface present 
<16-20 years Unsided femur PG(04)I7-
13a 
Epiphyseal surface of femoral head 
with neck 
<12 years Right humerus 638.0006.02 Diaphysis segment 
<12 years Left humerus 638.0006.01 Diaphysis segment 
Subadult Unsided humerus PG(04)I7-
24e 
Diaphysis segment 
Subadult Unsided humerus PG(04)I7-
18a 
Diaphysis segment 
Subadult Unsided humerus PG(04)I4-
16c 
Diaphysis segment 
Subadult Left tibia 638.0005.08 Diaphysis segment 
Subadult Unsided tibia 638.0006.17 Diaphysis segment 
 
Sex 
Only a single fragment of mandible was attributed to a possible male (PG(04)I4-16f); its 
square and robust mental eminence is characteristic of a male individual.     
Table 4.  Sex estimation of adult individual of Pedras Grandes 
Sex Bone No. Comments 
Possible Male 
(M?) 




Five bone fragments exhibit pathological changes (see Table 5).  These pathologies, 
including osteoarthritis, non-specific infection, and porotic hyperostosis, are commonly 
observed in skeletal remains dating to the Neolithic and its associated agricultural 
economy (see Larsen 1995 for a review of this topic).   
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The osteoarthritis exhibited on a scapula is characterized by the presence of lipping and 
porosity on the rim of the glenoid fossa.   The lipping is a reaction of the bone to disperse 
the mechanical load of bone-on-bone activity while the porosity is often a result of the 
destruction of cartilage upon the joint’s surface (Ortner 2003; Roberts and Manchester 
2005).   Activity, trauma, disease, or degeneration with age can cause such changes to 
bone (Ortner 2003; Roberts and Manchester 2005); however, it is difficult to provide 
further diagnosis without observing similar changes in adjacent bones (e.g., the humerus).   
 
A periosteal reaction is present on a segment of cranial bone.  Periosteal reactions have 
several possible etiologies  including infection of the bone or adjacent soft tissue, 
inflammation of bone or adjacent soft tissue, or trauma (Ortner 2003; Roberts and 
Manchester 2005; Weston 2008).  Additionally, these reactions may be a secondary 
response to disease process (Ortner 2003; Roberts and Manchester 2005; Weston 2008).  
Unfortunately, when present as an isolated case (i.e, observed on a single bone) no 
further differentiation of etiology can be made (Weston 2008); complete skeletons with 
patterned presence of periosteal reactions are required for such diagnoses.  
 
Porosity is apparent on two segments of cranial bone.  This skeletal change is possibly 
indicative of a healing or active metabolic disease at the time of death (Stuart-Macadam 
1989; Ortner 2003; Roberts and Manchester 2005) or other pathological conditions such 
as periosteal reaction caused by inflammation or infection of the bone or soft tissue 
adjacent to the cranial vault (Ortner 2003; Roberts and Manchester 2005).  When caused 
by anemia, porosity of the cranial vault is referred to as porotic hyperostosis.  When 
associated with anemia, the skeletal changes result from a deficiency in red blood cells.  
Skeletally this disease process results in the expansion of the bone marrow for the 
production of red blood cells.  While many types of anemia can cause this porosity 
(genetic anemia, thalassemia, sickle-cell anemia, or iron-deficiency anemia), iron-
deficiency anemia is cited as the main anemia responsible for lesions in archaeological 
remains.  This is particularly true for archaeological populations associated with an 
agricultural economy (Larsen 1995, Stuart-Macadam 1992).   
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Table 5.  Pathological descriptions of the human remains of Pedras Grandes.      
Pathology Bone Code Comments 
Mild 
osteoarthritis 
Left scapula 638.0007.18 Inferior portion of glenoid fossa 
consisting of lateral border exhibits 





PG(04)J8-5a Periosteal reaction 
Porosity Cranial 
fragment 
638.0008.11 Porosity – diffuse, pin-size holes; 
possibly porotic hyperostosis 
Porosity Cranial 
fragment 
PG(04)J6-15 Porosity – diffuse, pin-size holes; 
possibly porotic hyperostosis 
 
5. Conclusions and Summary 
The severe fragmentation of the Pedras Grandes human remains assemblage 
unfortunately precluded an extensive and thorough osteological analysis and therefore, 
conclusions that can be made concerning population composition and health. 
Osteological information obtained does indicate, however, that both subadults and adults 
were buried within the dolmen and that some of these individuals suffered from a variety 
of pathologies. Table 6 provides a summary of the osteological analysis of the remains.   
 
Table 6.  Summary of osteological analysis of Pedras Grandes 
Adult MNI 5 
Subadult MNI 2 
Adult Age Range Adult, 20+; further estimation not possible 
Subadult Age Range One individual less than 12 years old 
Sex Estimation 1 possible male 
Pathology Periosteal reaction, osteoarthritis, 
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7. Appendix A:  Osteological profile of the dolmen of Pedras Grandes 
Osteological Profile - Pedras Grandes
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 1. Introduction 
The following report presents results of the osteological analysis of the dolmen of 
Carcavelos which took place during a six week period in the summer of 2007.   The 
dolmen of Carcavelos is a Late Neolithic/Chalcolithic burial monument located in Loures, 
Portugal.  The site was excavated in several seasons during the 1980s by Gustavo 
Marques, but the human remains were never studied.  In 2005 and 2006 a new project 
was initiated to excavate previously uninvestigated areas of the site, along with the study 
of the artifacts and human remains previously excavated.  This project was co-directed by 
archaeologists Rui Boaventura and Florbela Estevão.  The human remains were 
excavated under the supervision of the physical anthropologists Nathalie Antunes-
Ferreira and Maria Hillier.  The study of the human remains followed their excavation 
and was organized by the co-directors with three different sessions for the organization 
PortAnta: 2005 and 2006 supervised by Antunes-Ferreira (see reports by Antunes-
Ferreira 2005 and 2006) and 2007 supervised by Antunes-Ferreira and Hillier.  During 
the 2006-2007 academic year as well as the 2007 summer session, David Boutilier 
studied the teeth of this human remains collection. 
 
This report includes results from 2007 osteological workshop including minimum 
number of individuals, estimations age and sex, pathology, occupational markers of stress, 
stature, and morphology including epigenetic traits and long bone indices. 
2. Methodology 
The osteological methodologies and recording standards used for the analysis of the 
human remains of the dolmen of Carcavelos are outlined in the appropriate sections 
below.  Each section describes methodologies and recording standards commonly used 
for the analysis of fragmented and commingled human remains recovered from collective 
burial sites.  Further, the Departamento de Antropologia at the Universidade de Coimbra 
has a program of research focused on the osteological analysis of Late Neolithic burial 
collections (see Silva 2003 for a summary of Late Neolithic human remains studies) and 
where specific methodologies are used by the department (i.e., metric analysis for sex 
estimation based on Portuguese individuals), the same methodologies were used in the 
present study to facilitate future comparative analyses.    
 3
  
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:   Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum 
number of individuals (MNI).  Accordingly, an alternative method, based on 
Herrmann et al. (1990) is used here.  This method involves summing the highest 
number of repeated sided bones or fragments where overlapping segments occur.   
For example, a left femur would be counted as representing a single individual if two 
segments of a left femur were present, e.g., the distal epiphysis and the proximal 
epiphysis.  Two individuals would be represented by two left femoral segments 
including the proximal shaft with the lesser trochanter or gluteal line present on both 
segments  
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.  Both methods are based on a modern-
day (19th to 20th century) Portuguese reference collection; their reflection of Neolithic 
individuals, however, is not well known.  In general, the sex estimations presented are 
based on single indicators of sex (e.g., measurement of the femoral head or 
morpohology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).        
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
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 include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005) and other sources 
where indicated.  Particular attention is paid to pathologies associated with an 
agricultural economy present during the Late Neolithic period (Larsen 1995).  
• Occupational Markers of Stress:  Skeletal indicators of activity, recorded as 
occupational markers of stress, are done so in correspondence with Kennedy (1989).  
The bone and associated stress marker are described within the present report.  
Attribution of skeletal changes to specific activities are limited; different activities are 
known to result in similar skeletal changes.  Further, other factors, including 
pathology, genetics, and hormones, may result in similar skeletal changes (Jurmain 
1999). 
• Stature: Stature estimation refers to the height of an individual in life.  This 
measurement is often used as an indicator of height comparatively across populations.  
For commingled burials, only single bones can be used for the calculation of height.   
The bones assessed in this study include tarsals and humeri and formulae used are 
based on the studies of Holland (1995)  and Mendonça’s (2000), respectively.  
Holland’s tarsal study is based on a collection of a 20th century American Blacks and 
Whites (Hamann-Todd collection) whilst Mendonça’s (2000) long bone study is 
based on a Portuguese reference collection housed at the Medico-Legal Institute of 
Oporto, Portugal.   
• Morphology:  This category includes epigenetic traits and long bone indices.  
Epigenetic traits are non-metric variations exhibited by the skeleton that can be use to 
identify genetic relationships within and between populations if population numbers 
are large enough to allow for statistical analyses.  All epigenetic traits were recorded 
according to Buikstra and Ubelaker (1994) and Saunders (1978).  Long bone indices 
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 are calculated to address the morphology of long bone shafts as related to population 
affinity, biomechanical stress from activity, or pathology (Brothwell 1981; Wescott 
2005) amongst other causes.  
 
Multiple observations:  Many of the assessments made within this report (e.g. 
estimations of age and sex) are based on observations and measurements of human 
skeletal remains that are susceptible to human error.  More than one experienced 
osteologist should partake in the analysis of human remains in order to account for the 
possibility of error and in order to ensure that the most accurate results are presented. 
Most observations and measurements were repeated by both the instructor (Hillier) and 
the students (after instruction and with supervision) during the course 2007 workshop 
session.  However, assessments made by student participants only and not repeated by the 
reporting author (e.g., cranial non-metric traits) were not considered in the final 
observations and analyses presented within this report.   
 
Furthermore, morphological indicators and measurement values were not presented in 
Antunes-Ferreira (2005, 2006) and accordingly, no direct comparison between the 
observations made during the 2007 workshop and previous sessions (2005 and 2006) 
could be made.  While the majority of sex and age estimations are consistent between the 
2005-2006 and 2007 sessions, it would be optimal if these observations were made 
available so that direct comparison of measurements and observations could be made and 
more accurate assessments established.  Additionally, metric analyses for stature and long 
bones indices should be repeated by a skilled osteological in order to endures the 
accuracy of estimates made within this report.  
 
3. The Human Remains 
An accurate assessment of the quantity of bone and bone fragments within the 
assemblage of Carcavelos was not available at the time this report was complete as  
many bones remain unstudied. An estimate of 6000 bone and bones fragments has been 
made (Rui Boaventura, personal communication).   
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 Time constraints during the 2007 session limited the number of remains studied.  Bones 
yielding the maximum amount of osteological information in terms of MNI, age, sex, and 
pathology were the primary focus of the 2007 session.  Bones studied and not studied 
during the 2007 session are listed in Table 1.     
 
 
Table 1.  Bones studied and not studied - 2007 MegaOsteology workshop session 
Skeletal elements studied Skeletal elements not studied 









• Radii, ulnae, and fibulae (assessed 
for MNI and cutmarks) 
• Mandible and maxilla (bone) 
• Hand bones 
• Foot bones 
• Patellae 
• Thorax bones (ribs, clavicles, 
scapulae, sternum, and manubrium) 
• Vertebrae and sacrum 




The human remains of Carcavelos exhibit varying degrees of several different 
taphonomic alterations including root etching, erosion, flaking, weathering, postmortem 
fracturing, rodent gnawing, and soil staining.  The degree of each alteration differs 
depending on where the remains were located stratigraphically: those close or at the 
surface show severe signs of weathering and rodent gnawing, indicative of significant 
exposure overtime, while those located further down within the stratigraphy exhibit 
significant erosion, postmortem fracturing, and root etching, indicative of a lengthy burial 
period coupled with bioturbation and sediment pressure (Lyman 1994).  For some bones, 
the amount of taphonomic alteration is significant; many exhibit a complete loss of the 
surface cortical bone, epiphyses, and areas of projection (e.g., the trochanters of the 
femora) due to fragmentation or erosion.   
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 Minimal Number of Individuals 
The minimal number of adult individuals (MNI) was determined using methodologies 
outlined in Herrmann et al. (1990) and Ubelaker (1989).  A MNI of subadults is not yet 
available.  Graph 1 and Table 2 outline contribution of studied bones to MNI.  All long 
bones were counted for MNI; femora provided the largest quantity with both lefts and 
rights yielding an adult MNI of 40.   
 
A provisional MNI estimate of 81 adults was assessed from repeated right petrous 
portions.  Petrous portion are internal structures of the temporal bone that are dense in 
structure and pyramidal in shape.   The use of the petrous portion in obtaining MNI for 
human assemblages is not common; however, it has been proven to be an optimal bone in 
the estimation of MNI for faunal remains (see Bar-Oz and Dayan 2007). Great care was 
taken when petrous portions were counted; side was accurately assessed for each bone 
and a landmark, the internal acoustic meatus, was always used as the measure of 
repetition.  Age was as well assessed based on size and formation, but due to the 
fragmentary condition of the remains, there is a possibility subadults were also included 
within this count.  Subadult crania and cranial fragments have not been studied and there 
could be additional petrous portions within the containers holding this unstudied material.  
Due to time constraints,  the petrous portions were counted only once by the reporting 
author and additional assessments by other observers should be undertaken before the 
MNI of 81 is used a definitive.   
 
A MNI of 74 was also obtained from the teeth, including 34 adults and 40 subadults 
(Boutilier 2007).  Other bones, such as foot or hand bones, may provide a more accurate 
estimate of MNI once studied as these smaller, compact bones tend to be recovered 
complete and are easily counted.  
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Graph 1.  Preliminary results of adult MNI estimation,  All values are preliminary 
and provisional as the collection is not studied in full. Note that cranium here 
refers solely to petrous portions.  
 
 
Table 2.  Minimum number of adult individuals of Carcavelos.  All values are 
preliminary and provisional as the study is not fully studied. 
Condition Bone Left Right Bone Left Right 
 Cranium – petrous portion 64 81 Tibia 12 30 
Humerus 23 31 Femur 40 40 
Radius 7 (9) 5 (9) Talus 17 (24) 30 (37)
Ulna 10 (19) 9 (15) Calcaneus 10 (23) 14 (27) 
Pelvis 5 (23) 9 (25) MNI: 40 or 81 
Numbers in brackets ( ) refer to the total possible MNI when unsided segments of the 




Due to the limited recovery of complete innominates and crania, very little can be said 
concerning the sex of adult individuals of the Carcavelos dolmen. Sex estimation was 
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 further hampered by the severe fragmentation of long bones and the inability to measure 
these bones for an estimation of sex. In total, of the 81 individuals estimated to comprise 
the collection, only 8 female and 7 male “individuals” were identified (see Graph 2 for 
more details). These estimations are the minimal number of females and males based on 
possible individuals made from non-repeated bones and elements (i.e., a female cranium, 
a right female femur, and a right female talus composing one female individual).  If every 
sexed bone was considered to be a single individual, the number of females and males 
within the collection increases to 40 and 29, respectively.  Several bones were 
categorized as indeterminate for the estimation of sex, as indicators used in the estimation 
of sex were neither male nor female in appearance, but were present for observation. 
Tables A-F located in Appendix A provide detailed information on bones and associated 
criteria used to estimate sex. Listed below each table are individual bones previously 
estimated for sex by Antunes-Ferreira (2006). Unfortunately, several bones assessed for 
sex by Antunes-Ferreira (2006) were either not studied (possibly not located or misplaced 
with unstudied bones) or categorized as “unsuitable” for sex estimation during the 2007 
session (e.g., incomplete or too fragmented for an accurate assessment).  Further, it is 
possible that Antunes-Ferreira used morphological indicators of robusticity and size to 
assess sex; metrics and scored characteristics were the only indicators of sex used for 




























Graph 2.  Contributions of bones studied to the estimation of sex. All values are 




Only adult ages are discussed here, as the subadult remains of the collection have yet to 
be studied. Again, because of the limited quantity and fragmentation of innominates and 
crania, both elements most commonly used in adult age assessment, only a few bones 
could be used to estimate age. In total, four “individuals” fit within the categories of 
“young” to “middle” adult and seven “individuals” fit within the categories of “middle” 
to “old” adult.  If all bones used in age estimation are considered to represent a single 
individual, then these numbers increase to six and eight, respectively. Graph 3 illustrates 
age estimations based on skeletal elements and Table G, located in Appendix A, provides 
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 a list of bones used in the estimation of age with associated methodologies. Again, 

























Graph 3.  Age ranges based on innominates and crania.  All values are preliminary and 
provisional as the study is not fully studied. 
 
Pathology 
A variety of pathologies are exhibited by the human remains of the dolmen of Carcavelos. 
Many of the pathologies are common for later prehistoric skeletal remains, including 
those dating to the Neolithic and its associated agricultural economy (see Larsen 1995 for 
a review of this topic).  Time constraints and the large quantity of bones studied during 
the 2007 sessions unfortunately prevented detailed analysis and descriptions of all 
pathologies observed.   This is particular true for long bones where periosteal reactions 
were observed.  Other pathologies, including those of the crania, were studied in more 
detail with accurate descriptions given for their diagnosis.  Some of the pathological 
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 specimens are described in the text below, whilst all pathological specimens are 
presented in Table 3 (pages 29 to 32).   
 
Periosteal reactions 
Periosteal reactions are noted on several long bones within the collection including 
humeri (right = 1; left = 1), femora (right = 1; left = 1; unsided = 1 to 3) , and tibiae (right 
= maxium of 11; left = maximum of 8).  The lesions range from mild to moderate in 
severity and both healing and active reactions are present(see Figures 1 and 2 for 
examples).  Periosteal reactions have several possible etiologies  including infection of 
the bone or adjacent soft tissue, inflammation of bone or adjacent soft tissue, or trauma 
(Ortner 2003; Roberts and Manchester 2005; Weston 2008).  Additionally, these 
reactions may be a secondary response to disease process (Ortner 2003; Roberts and 
Manchester 2005; Weston 2008).  Unfortunately, when present as an isolated case (i.e, 
observed on a single bone) no further differentiation of etiology can be made (Weston 
2008); complete skeletons with patterned presence of periosteal reactions are required for 
such diagnoses.   
 
    Figure 1.  Periosteal reaction on distal tibia.  Specimen  





Figure 2. Possible remodeled periosteal reaction on anterior crest of right tibia. 
Specimen D5159A001. (Photograph: R. Boaventura, Portanta). 
 
Cranial porosity 
Porosity of the cranial vault (Figure 3) and the orbit roof (Figure 4) is noted on several 
crania and cranial fragments.  Both skeletal changes are possibly indicative of a healing 
or active metabolic disease at the time of death (Stuart-Macadam 1989; Ortner 2003; 
Roberts and Manchester 2005) or other pathological conditions such as periosteal 
reaction caused by inflammation or infection of the bone or soft tissue associated with the 
eye orbit (Wapler et al. 2004) or cranial vault (Ortner 2003; Roberts and Manchester 
2005).  When caused by anemia, porosity of the roof orbit is referred to as cribra orbitalia 
and porosity of the cranial vault is referred to as porotic hyperostosis.  When associated 
with anemia, the skeletal changes result from a deficiency in red blood cells.  Skeletally 
this disease process results in the expansion of the bone marrow for the production of red 
blood cells.  While many types of anemia can cause this porosity (genetic anemia, 
thalassemia, sickle-cell anemia, or iron-deficiency anemia), iron-deficiency anemia is 
cited as the main anemia responsible for lesions in archaeological remains.  This is 
particularly true for archaeological populations associated with an agricultural economy 




Figure 3.  Cranial porosity on parietal bone. Specimen HCC204A002. 
(Photograph: R. Boaventura, Portanta). 
 
 
Figure 4.  Porosity of roof of eye orbit. Specimen HCC6095A001. (Photograph: 
R. Boaventura, Portanta). 
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 Osteoarthritis 
Indications of osteoarthritis are exhibited on several innominate fragments.  The 
pathological characteristics of the innominates, including porosity and lipping, were 
limited to fragmented acetabula.  Unfortunately, no complete acetabula were present and 
of the eight fragments displaying these changes, six were unsidable.  Quantification of 
the degree of severity  and number of individuals exhibiting osteoarthritis is therefore 
impossible calculate.  One of the sided acetabulum, a right (HCD6173A001; Figure 5) 
was more complete than the others and it exhibits moderate-to-severe arthritic changes 
with new bone growth, lipping, and porosity both within the acetabulum as well a mild 
inflammation to the adjacent ilium.     
 
 
Figure 5.  Osteoarthritic changes to acetabulum and possible inflammation  





Possible lytic lesions are noted on one cranium and one humerus.  The cranium 
(C6198A001; Figure 6) exhibits two areas of endocranial pathological changes located on 
the right parietal and an adjacent area of the frontal bone.  The endocranial lesions consist 
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 of an irregularly shaped non-perforating area of destruction with marginal porotic bone 
with both micro- and macro-porosity.  The larger lesion is located lateral to bregma and is 
located both on the frontal and parietal, crossing the coronal suture.  The area of 
pathology is 31 x 27 mm in diameter (anterior-posterior x transverse).  Ectocranially 
there is a smaller area of porosity at the same location; however, erosion obscures the 
degree of porosity in this region.  The smaller endocranial lytic lesion is limited to the 
frontal bone and measures 8 x 10 mm in diameter.  It is as well an irregularly shaped non-
perforating area of destruction with minimal marginal porosity.  The lesions have several 
possible etiologies including metastatic carcinoma, meningioma, fungal disease or a 
secondary disease process resulting in bone destruction.  Other causes are also possible.  
 
Figure 6. Endocranial lesions on right parietal and frontal bone.  Specimen 
C6198A001. (Photograph: R. Boaventura, Portanta). 
 
Bone growths 
Two extra growths of bone are noted on two bones.  An osteophyte is noted on the ridge 
of a left humeral head (C667A001).  The osteophyte formation on is small in size and 
may be indicative of arthritic changes occurring with age, over-use or trauma (Ortner 
2003; Roberts and Manchester 2005).  A small exostosis on a left humerus (C677A001; 
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 Figure 9) is located on the distal anterior shaft.  Etiology is unknown and this exostosis 





Figure 9.  Exostosis on distal shaft of the left humerus.  Specimen C677A001. 
(Photograph: R. Boaventura, Portanta). 
 
Osteoma 
An ivory osteoma is noted within the collection, located on the posterior-inferior area of 
the right parietal of a larger partial cranium (HC0099A001; Figure 10).  This osteoma is 
large, measuring 20 x 20 mm in diameter, has a smooth, shiny surface and an 
undelineated border (Ortner 2003; Roberts and Manchester 2005).   Ivory osteomata are 
common benign neoplasmas that can vary drastically in size and are most commonly 





Figure 10.  Ivory osteoma on a right parietal.  Specimen HC0099A001. (Photograph: 
R. Boaventura, Portanta). 
 
Osteochondritis dissecans 
Skeletal changes indicative of osteochondritis dissecans are exhibited on two femoral 
condyles (a left medial condyle, C6243A001 in Figure 11 and an unsided condyle, 
HCC6155A002 in Figure 12), possibly belonging to one or two individuals.  The skeletal 
changes include a single porous and well defined circular defect located distally on each 
condyle, measuring 10 x 10 mm and 10 x 20 mm, respectively.  This pathology results 
from a loss of blood supply to the bone and adjacent cartilage which in turn causes bone 
death and fragmentation of bone and associated articular cartilage (Ortner 2003; Roberts 
and Manchester 2005).  This condition occurs primarily in the knee joints of young males 
and results from trauma to or over-use of the joint the joint, over-use of the joint, or weak 
ligaments.       
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Figure 11.  Possible osteochondritis dissecans on a left medial condyle.   
Specimen C6243A001.  (Photograph: R. Boaventura, Portanta). 
 
 
Figure 12.  Possible osteochondritis dissecans on a unsided condyle or an  









One possible traumatic injury is noted within the collection.  An unsided fibula 
(C7016A001; Figure 7) exhibits characteristics of traumatic injury including a possible 
misalignment of the bone and a large remodeled callus (Ortner 2003; Roberts and 
Manchester 2005).  Severe taphonomic alterations prohibit further analysis of the 
antemortem injury and a definite diagnosis as antemortem trauma is not possible.    
 
 
Figure 8. Callus on misaligned unsided fibula with associated periosteal 
reaction.  Specimen C7016A001. (Photograph: R. Boaventura, Portanta). 
 
Cutmarks are exhibited by two specimens with a possibility of cutmarks on two 
additional specimens.  Specimen HC49A01 (Figure 13) is a partial cranium (age and sex 
unobservable) consisting of partial right and left parietals. In total, there are 27 cutmarks 
on the right and left parietals ranging in size from 2.4 to 11.4 mm in length.  These 
cutmarks are restricted to two clusters: the first cluster is near the sagittal suture at 
obelion (on both) and the second near the posterior portion of the temporal line on the 
right parietal.  The cutmarks of the first cluster exhibit a skewed mirrored pattern; the 
marks are diagonally oriented in a posterior-anterior direction towards the midline, with 
the central focus of convergence occurring slightly right of the sagittal suture.  Here, 
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 several cutmarks overlap and several of the cutmarks located on the left suture appear to 
continue in the same pattern across the sagittal suture onto the right parietal, but are 
discontinuous where the cranial surface topography is uneven at the suture.  Those 
located within the second cluster, near the temporal line on the right parietal, are also 
diagonal in direction, running posterior-interior to anterior-superior and are parallel.    
 
Figure 13.  Cutmarks on right and left parietals of specimen 
HC49A01(white box).  Those on inferior right parietal not visible  
in image. (Photograph: J.P. Ruas, IGESPAR, IP) 
  
Specimen C6266A1 (Figure 14) is a partial cranium (age and sex unobservable) 
consisting of partial right and left parietals and a small segment of occipital bone.  The 
possible cutmarks on this specimen are restricted to the right parietal, in the region 
superior and posterior-medial to the termination of the temporal line.  The majority of the 
15 cutmarks exhibited on this cranium are curved, with the concave opening oriented 
inferiorly.  The range of length is between 4.0 to 10.8 mm.   
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Figure 14. Possible cutmarks on right parietal.  Specimen C6266A001.  
(Photograph: J.P. Ruas, IGESPAR, IP) 
Specimen HC37A014 (Figure 15) is a left partial humerus (age and sex unobservable) 
with cutmarks located distally on the bone.  Specifically, the cutmarks are located on the 
bone’s posterior surface superior to the lateral and medial supracondylar crests.  There 
are several cutmarks, but only four (located medially) were measureable.  The four 
measured range from 5.0 mm to 8.9 mm.  The cutmarks are horizontally oriented, with a 
slight inclination distally toward the midline of the bone.  The angle of the force of the 
cutmarks into the bone appears to be inferior; that is, the cutmarks enter the bone on an 
angle inferiorly, rather than directly perpendicular to the bones surface.   In addition to 
these major cutmarks, minute cutmarks are located upon the right/medial edge of the 




Figure 15.  Cutmarks on left humerus., superior to the lateral and medial 
supracondylar crests (white boxes).  Specimen HC37A014. (Photograph: J.P. 
Ruas, IGESPAR, IP) 
 
Specimen HCD6-85A01 (Figure 16) is a right humerus from an adult (sex unobservable) 
with possible cutmarks.  The modifications are located on the posterior surface, with one 
possible cutmark located laterally (but obscured by a recent postmortem fracture) and 
four located medially.  The modifications range in size from 4.6 to 7.8 mm.  There is a 
consistent pattern between the humerus HC37A1 and this humerus in regards to location 
of the cutmarks upon the bone (distal shaft, posteriorly located); however, additional 
criteria are not observed and noted differences between these cutmarks and those of 
HC49A014 include spacing, length, and inclination.  Taphonomic processes, specifically 
root etching, erosion, abrasion, and postmortem fracturing, have severely obscured the 
appearance of the possible cutmarks and are most likely responsible for the “cutmarks” 




Figure 16.  Possible cutmarks  on right partial humerus (white box).  Specimen 
HCD6-85A01.  (Photograph: J.P. Ruas, IGESPAR, IP) 
 
 
Six additional bones were described as exhibiting pathological characteristics as reported 
by Antunes-Ferreira (2006).  A tibia, D518, is described as exhibiting mild periostitis; 
this bone was not studied during the 2007 session (possibly not located or misplaced with 
bones not studied).   Four femora were as well described by Antunes-Ferreira as 
exhibiting mild periostisis including C507 (right), C648 (right), C682 (left) and C6?.  The 
first three were studied, but periostitis was not recorded by the observers.  Femur “C6?” 
may be one of several femora or femora fragments recovered from square C6, including 
three listed within Table 3 as femora from square C6 exhibiting periosteal reactions.  
Antunes-Ferreira (2006) also lists another fibula (D715) as exhibiting mild periostisis.  
Due to time constraints, the fibulae were not studied in detail for pathologies (other than 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































    
 Occupational Indicators of Stress 
Possible occupational markers of stress are exhibited on several long bones and calcanei 
(Table 4).  Observations of the indicators were made for all bones studied, but because of 
the extreme fragmentation of the collection, many were unobservable. These indicators 
are also known as enthesopathies, alterations (including inflammation) at the site of 
muscle attachments (referred to as entheses) (Jurmain 1999).  These enthesopathies are 
possibly indicative of specific activities involving the soft tissues attaching to these areas 
of bone.  However, ascribing a specific activity to an enthesopathy is highly cautioned as 
many activities may cause the same skeletal alterations (See Jurmain 1999 for a review).  
Further, these skeletal alterations may be the result of activity or alternatively, hormones, 
genetics, age, disease conditions, or diet (Jurmain 1999).    
 
Table 4.  Frequency of enthesopathies of the human remains of Carcavelos 





Linea aspera 3/40 3/40 N/A 
Lesser 
trochanter 0/1 0/6 N/A 
Greater 
trochanter 0/0 0/3 N/A 
Femur 
Digital groove 0/0 0/1 N/A 
Solear groove 0/4 1/5 0/1 
Anterior 
tuberosity 0/3 0/4 0/0 
Distal epiphysis 0/8 0/6 0/0 
Tibia 
Malleolus 0/5 0/5 0/0 
Epicondylar 0/3 0/13 N/A 
Epitrochlear 0/4 0/14 N/A Humerus 
Supracondylar 0/13 4/13 N/A 
Iliac crest 0/2 0/1 0/8 
Ischial 
tuberosity 0/0 0/0 0/1 Pelvis 
Ilium-sacro 
ridge 0/0 0/2 0/3 
Achilles tendon 
insertion 2/5 1/3 0/3 Calcaneus Adductor 





Stature estimations are provided for two humeri and 14 tarsals, based on methodologies 
of Mendonça (2000) and Holland (1995), respectively.  Holland’s (1995) study is based 
on a collection of a 20th century American Blacks and Whites (Hamann-Todd collection) 
whilst Mendonça’s (2000) long bone study is based on a Portuguese reference collection 
housed at the Medico-Legal Institute of Oporto, Portugal.  Accordingly, the estimations 
should be used with caution as they are derived from modern-day populations.  Further, 
comparative analyses with other prehistoric populations should be limited to those where 
the same methodologies were used in the estimation of stature. One bone, a right humerus 
(possible female, C6110A1) measured by Antunes-Ferrira (2006) was not re-measured 
during the 2007 session but is listed below.  For the dolmen of Carcavelos, the average 
stature based on humeri is 158.205 ± 7.70 cm (Table 5), based on tali is 162.77 cm ± 6.18 
cm (Table 6), and based on calcanei is 164.24 cm ± 6.25 cm (Table 7) with a cumulative 
range of 146.45 cm to 179.08 cm.   
 
 
Table 5.  Stature estimation (in cm) based on long bones of the dolmen of Carcavelos  
Bone Sex Code Mean 
Left humerus Possible female HC65A005 166.94 ± 7.70 
Right 




Table 6.  Stature estimation (in cm) based on tali of the dolmen of Carcavelos 
Bone Sex Code Mean 
Left talus Possible male 94A005 172.90 ± 6.18 
Left talus Possible female E522A001 159.35 ± 6.18 
Left talus Possible female 94A007 165.00 ± 6.18 
Left talus Possible female 21A025 157.94 ± 6.18 
Right talus Possible female C6214A001 169.79 ± 6.18 
Right talus Indeterminate 1165A011 163.59 ± 6.18 
Right talus Possible female 50A017 164.71 ± 6.18 
Right talus Possible female D66A001 156.53 ± 6.18 






 Table 7.  Stature estimation (in cm) based on calcanei of the dolmen of Carcavelos 
Left calcaneus Possible female C6140A001 152.70 ± 6.25 
Left calcaneus Possible male 1137A029 164.77 ± 6.25 
Left calcaneus Possible male 21A033 167.42 ± 6.25 
Right calcaneus Possible male 50A016 170.41 ± 6.25 





The fragmentation of the skeletal remains precluded the quantification of most epigenetic 
traits with recordable traits limited to limb bones and tarsals.  Non-metrics were recorded 
by students for the cranium and cranials fragments, but due to time constraints, these 
were not observed by the reporting author and are not presented within this report.   
Table 7 contains the epigenetic traits recorded and associated frequencies of the traits. 
 
Table 7.  Observed epigenetic traits of the human remains of Carcavelos 
Trait Bone Frequency - Left Frequency - Right 
Septal aperture* 0/5 0/12 
Supratrochlear spur Humerus 0/14 0/14 
Hypertrochanteric 




Vastus notch† Patella 1/1 0/1 
Double anterior facet 0/4 0/6 




Double inferior talar 
facet 0/4 1/9 
Lateral extension 0/5 0/7 
Presence of os 
trigonum 0/3 0/10 




*An unsided humerus exhibited a single septal aperture; † Not all patellae were studied; 
only those examined for pathologies are included within this table.  
 
Long Bone Indices 
The platycnemic (Tables 8 and 9) and platymeric (Tables 10 and 11) indices were 
calculated for all measurable tibiae and femora in the collection.  Both indices calculate 
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 bone flatness (Brothwell 1981) with anterior-posterior (AP) and medial-lateral (ML) 
measurements (in millimeters) taken to assess shaft shape.  For each bone, the 
measurements were measured by the reporting author only; therefore, additional 
measurements by another experienced osteologist would serve to confirm or refine the 
preliminary indices listed below.   Various factors have been described as influencing the 
flattening of the femur (platymeric) and tibia (platycnemic) including biomechanical 
and/or nutritional stress, growth, pathology, and population affinity (See Brothwell 1981 
and Wescott 2005).   
 
Table 8.  Platycnemic indices of the femora of the dolmen of Carcavelos  
Side Code AP ML Index Side Code AP ML Index 
Right C6100A001 27.6 19.5 Eurycnemic Right D585001 31 20.7 Mesocnemic
Right C837A001 24.5 19 Eurycnemic Right HC118003 35.4 22 Platycnemic 
Right HC94A002 33.3 23.3 Mesocnemic Left HC78A5 28.5 22.5 Eurycnemic 
Right HC107A001 36 25.4 Eurycnemic Left HC31A29 33 21 Mesocnemic
Right HC34A034 36 25 Mesocnemic Left HC31A28 33.5 21.3 Mesocnemic
Right F825A001 31.6 20 Mesocnemic Left HC103A8 26.5 21 Eurycnemic 
 
 
Table 9. Frequency of platycnemic indices 
Index Total Frequency Left Right 
Platycnemic 1 8% 0 1 
Eurycnemic 5 42% 2 3 
Mesocnemic 6 50% 2 4 
TOTAL 12 100% 4 8 
 
 
Table 10.  Platymeric indices of the femora of the dolmen of Carcavelos 
Bone Code AP ML Index Bone Code AP ML Index 
Left C6112A1 24 37 Platymeric Right C6075 27.5 29 Eurymeric 
Left C6272A5 21.4 27.3 Platymeric Right HC49A022 24.5 23 Stenomeric
Left C6166A1 20.5 30.5 Platymeric Right C6059 20.7 25 Platymeric 
Left C662A1 21.6 30 Platymeric Right HC21A018 28.4 32 Eurymeric 
Left C6C1A1 20 28.5 Platymeric Right HC34A027 29.5 24.5 Stenomeric
Left C658A2 23 29 Platymeric Right C6068 21.3 26.3 Platymeric 
Left HC49A21 21 29 Platymeric Right C6090 25 34.5 Platymeric 
Left HC20A12 29 32 Eurymeric Right C6250 25 30 Platymeric 
Left C6162 26 26 Stenomeric Right D4016 19 24 Platymeric 
Left C6155A 24 27 Eurymeric Right HC292A004 24 27 Eurymeric 
Left HC83A001 22.5 34.4 Platymeric - -   - 
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 Table 11. Frequency of platymeric indices 
Index Total Frequency Left Right 
Platymeric 13 62% 8 5 
Eurymeric 5 24% 2 3 
Stenomeric 3 14% 1 2 
TOTAL 21 100% 11 10 
 
 
5. Conclusions and Summary 
This report has provided results of the 2007 osteological workshop session of the human 
remains of the dolmen of Carcavelos.    During this session some of the adult remains 
were studied for MNI, sex, age, stature, pathology, morphology, and occupational stress 
markers (see Table 12 for summary of results).  Approximately 40 or 81 adult individuals 
were buried within the dolmen and both female and males and young, middle, and old 
adults are represented.  The subadult remaines were not studied during the 2007 session.   
 
Pathologies commonly associated with the Neolithic, including osteoarthritis, cribra 
orbitalia, porotic hyperostosis and periosteal reactions are exhibited by the remains.  
Additional pathologies include osteochondritis dissecans, osteoma, exotosis, cutmarks, 
and endocranial lesions.  Stature estimations are provided as based on 16 different bones, 
with a total range of 146.45 cm to 179.08 cm.   Platymeric and playcnemic indices were 
calculated for 33 femora and tibiae and several enthesopathies and epigenetic traits were 
observed on limb and foot bones.   
 
Unfortunately, the severe fragmentation, incomplete identification (i.e., unsided bones) 
and in-burial commingling of the remains has precluded the quantification of pathologies, 
measurements, and morphology required to provide estimations of the number of 
individuals exhibiting a particular pathology, long bone index, epigenetic trait, or 
enthesopathy, amongst other observations.  Limited interpretations can be made from 
observation of fragmented and commingled remains concerning the life, death, and health 
of the adult individuals buried within the dolmen of Carcavelos.  With additional study of 
the remains, including those bones listed in Table 1 as unstudied and metric and 
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 morphological observations where only one observer is indicated, perhaps a more 
complete picture can be obtained of the skeletal population of the dolmen of Carcavelos.      
 
 
Table 12.  Summary of osteological analysis of the dolmen of Carcavelos 
Adult MNI Femora:40; Petrous portions: 81  
Minimum: 4 young-middle and 7 middle-old adults Adult Age Range (20+ years) Maximum: 6 young-middle and 8 middle-old adults 
Minimum: 8 females  and 7 males 
Maximum: 40 females and 29 males Sex Estimation 
Indeterminate: 1 individual (1 cranium and 1 humerus)
Stature Estimation Range: 146.45 cm to 179.08 cm 
Pathology Various 
Enthesopathies Various 
Long bone indices Various 
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Age and Sex Estimations for Single Bones with Associated Methodologies  
and Observations 
 
Table A.  Sex estimation of adult individual of Carcavelos – Cranial Assessment 
Sex Bone No. Comments 
Possible 
Female (F?) Cranium C695A001 
Slight supraorbital ridge, slight 
prominence in nuchal area, small mastoid 
process 
Possible Male 
(M?) Cranium C6204A002 
Large mastoid process, pronounced 
supramastoid crest, prominent supraorbital 
ridge 
Possible Male 
(M?) Cranium C6122A001 
Large supraorbital ridge, square orbit with 
blunt margin, prominent nuchal area, 





Prominent glabella and supraorbital 
margins, large mastoid processes, 
prominent nuchal region, prominent 
supramastoid crest 
Possible 
Female (F?) Cranium C6102A002 
Gracile and smooth glabella and 
supraorbital ridge; lightly pronounced 
supramastoid crest; medium mastoid 
process; round orbit with sharp 
supraorbital margins 
Indeterminate Cranium C6101A001 
Small mastoid processes with pronounced 
supramastoid crest; slight brown ridges 
with blunt supraorbital margin 
Possible Male 
(M?) Cranium C6198A001 
Robust supraorbital ridge, blunt 
supraorbital margin, pronounced nuchal 
area and large mastoids 
Possible 
Female (F?) Cranium C6190A010 
Sharp orbital margin, vertical forehead, 
gracile form, and gracile supraorbital ridge
Possible Male 
(M?) Cranium HC44A001 
Pronounced nuchal area with inion hook, 
large mastoid processes with pronounced 
supramastoid crest 
Possible 
Female (F?) Cranium D526A004 
Double bossing present with gracile brow 
ridge 
Plus two male (C6-8 and D5-81) and two female (C6-177 and D5-26) from Antunes-









Table B.  Sex estimation of adult individual of Carcavelos –Pelvis Assessment 
Sex Bone No. Comments 
Possible 
Female (F?) Right pubis B87A001 Parturition scarring on pubis 
Possible 
Female (F?) Left ilium C6147A001 
Wide greater sciatic notch on ilium 
fragment  
Possible Male 
(M?) Right ilium C664A008 
J-shaped, narrow greater sciatic notch 
on ilium fragment 
Possible Male 
(M?) Right ilium C6173A001 
J-shaped, narrow greater sciatic notch 





J-shaped, narrow greater sciatic notch 
on ilium fragment 
Plus one right pelvic bone (D6-10) assessed as male in Antunes-Ferreira (2006); this 
bone         was categorized as “unsuitable” for the estimation of sex.    
 
 
Table C.  Sex estimation of adult individual of Carcavelos – Humeri Assessment 
Sex Bone No. Comments 
Indeterminate Left humerus C6184 Vertical head diameter at or near sectioning point (42.4mm) 
Possible 
Female (F?) Left humerus C650A 
Epicondylar breath less than 
sectioning point (50.8mm) 
Possible 
Female (F?) Left humerus HC31A010 
Vertical head diameter less than 
sectioning point (40.5mm) 
Possible 
Female (F?) Left humerus HC49A09 
Epicondylar breath less than 
sectioning point (55.6mm) 
Possible 
Female (F?) Left humerus HC65A005 
Vertical head diameter and 
epicondylar breadth less than 
sectioning point (41mm and 
56mm, respectively) 
Possible 
Female (F?) Right humerus C6110A001 
Vertical and transverse head 
diameter less than sectioning 
point (38mm and 37mm, 
respectively) 
Possible Male 
(M?) Right humerus C6149A001 
Epicondylar breath greater than 
sectioning point (59.7mm) 
Possible 
Female (F?) Right humerus C686A001 
Epicondylar breath less than 
sectioning point (51.5mm) 
Plus two males (C6-65 and C6-83) and one female (F8?) from Antunes-Ferreira (2006) 
that  were not re-assessed during the 2007 workshop. C6-65 and C6-83 were categorized 
as “unsuitable” for the estimation of sex.  The humeri labeled F8? could be F8-13A-001; 








Table D.  Sex estimation of adult individual of Carcavelos – Femora Assessment 
Sex Bone No. Comments 
Possible Male 
(M?) Left femur C6112 
Transverse femoral head diameter 
greater than sectioning point 
(43.4mm) 
Possible Male 
(M?) Right femur HC35A009 
Transverse femoral head diameter 
greater than sectioning point 
(42.9mm) 
Possible 
Female (F?) Right femur HC1165A005 
Transverse femoral head diameter 
less than sectioning point 
(38.5mm) 
Possible 
Female (F?) Right femur C6155 
Vertical and transverse femoral 
head diameter less than sectioning 
point (39mm and 38.5mm, 
respectively) 
Possible 
Female (F?) Right femur C659 
Transverse femoral head diameter 
less than sectioning point 
(35.5mm) 
Possible 
Female (F?) Right femur C6250 
Vertical and transverse femoral 
head diameter less than sectioning 
point (40mm and 40mm, 
respectively) 
Possible 
Female (F?) Right femur D646 
Vertical femoral head diameter 
less than sectioning point 
(42.2mm) 
Plus three males (C6-45, D5-134, D5-77) and four females (C6-56, C6-61, C6-157, D4-
16)  listed in Antunes-Ferreira (2006).  C6-61, D5-134, D4-16, D5-77, C6-56, C6-45, and               



















Table E.  Sex estimation of adult individual of Carcavelos – Tibia Assessment 
Sex Bone No. Comments 
Possible 
Female (F?) Right tibia C6100A001 
Anterior-posterior diameter at 
nutrient foramen less than 
sectioning point (27.6mm) 
Possible 
Female (F?) Right tibia C837A001 
Anterior-posterior diameter at 
nutrient foramen less than 
sectioning point (24.5mm) 
Possible Male 
(M?) Right tibia HC0094A002 
Anterior-posterior diameter at 
nutrient foramen greater than 
sectioning point (33mm) 
Possible Male 
(M?) Right tibia HC0034A034 
Anterior-posterior diameter at 
nutrient foramen greater than 
sectioning point (36mm) 
Possible 
Female (F?) Right tibia F825A001 
Anterior-posterior diameter at 
nutrient foramen less than 
sectioning point (31.6mm) 
Possible 
Female (F?) Right tibia D585A001 
Anterior-posterior diameter at 
nutrient foramen less than 
sectioning point (31mm) 
Possible Male 
(M?) Right tibia HC0118A003 
Anterior-posterior diameter at 
nutrient foramen greater than 
sectioning point (35.4mm) 
Possible 
Female (F?) Left tibia HC78A005 
Anterior-posterior diameter at 
nutrient foramen less than 
sectioning point (28.5mm) 
Possible Male 
(M?) Left tibia HC31A029 
Anterior-posterior diameter at 
nutrient foramen greater than 
sectioning point (33.5mm) 
Possible Male 
(M?) Left tibia HC31A028 
Anterior-posterior diameter at 
nutrient foramen greater than 
sectioning point (33.5mm) 
Possible 
Female (F?) Left tibia HC104A008 
Anterior-posterior diameter at 
nutrient foramen less than 













Table F.  Sex estimation of adult individual of Carcavelos – Tarsal Assessment 
Sex Bone No. Comments 
Possible 
Female (F?) Right Talus C6214A001 
Maximum length less than 
sectioning point (51mm) 
Possible 
Female (F?) Left Talus 1120A009 
Maximum length less than 
sectioning point (45.5mm) 
Possible 
Female (F?) Left Talus 1137A030 
Maximum length less than 
sectioning point (48.3mm) 
Possible 
Female (F?) Right Talus 50A017 
Maximum length less than 
sectioning point (50.2mm) 
Possible 
Female (F?) Left Talus E522A001 
Maximum length less than 
sectioning point (46mm) 
Possible Male 
(M?) Left Talus 94A005 
Maximum length greater than 
sectioning point (55mm) 
Possible 
Female (F?) Left Talus 94A007 
Maximum length less than 
sectioning point (48.9mm) 
Possible 
Female (F?) Right Talus D66A001 
Maximum length less than 
sectioning point (44.9mm) 
Possible 
Female (F?) Left Talus 21A025 
Maximum length less than 
sectioning point (46.4mm) 
Possible 
Female (F?) Right Talus C514A001 
Maximum length less than 
sectioning point (44mm) 
Possible 
Female (F?) Right Talus D5157A001 
Maximum length less than 
sectioning point (47.2mm) 
Possible Male 
(M?) Right Calcaneus 50A016 
Maximum length greater than 
sectioning point (80.9mm) 
Possible 
Female (F?) Left Calcaneus C6140A001 
Maximum length less than 
sectioning point (65.5mm) 
Possible Male 
(M?) Left Calcaneus 1137A029 
Maximum length greater than 
sectioning point (76mm) 
Possible Male 
(M?) Left Calcaneus 21A033 
Maximum length greater than 
sectioning point (78.3mm) 
Possible Male 
(M?) Right Calcaneus 74A004 
Maximum length greater than 













Table G.  Age estimation of individuals of Carcavelos 
Age Class Bone No. Comments 
Adult All bones 
classified as  
adult not 
listed below 
Various No age range could be 
determined due to 
fragmentary nature of 
collection 












Young-Middle Cranium C6101A001 Cranial suture closure 
Young-Middle Cranium C694A001 Cranial suture closure 








Middle-Old Cranium C695A001 Cranial suture closure 
Middle-Old Cranium C6204A002 Cranial suture closure 
Middle-Old Cranium C651A002/C697A001 Cranial suture closure 
Middle-Old Cranium C6102A002 Cranial suture closure 
Middle-Old Cranium C6198A001 Cranial suture closure 
Middle-Old Cranium C6190A010 Cranial suture closure 
Middle-Old Cranium C520A001 Cranial suture closre 
Plus: two additional crania C6-8 (aged 20-45 years) and C6-28 (aged 20-45 years) from 
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This report concerns the osteological analysis of the human remains of the dolmen of 
Casal do Penedo.  A first analysis of this collection was undertaken by Alvaro Figueiredo 
in 2004.  A second analysis, requested by Rui Boaventura in early 2007, was conducted 
by Maria Hillier during the months of May to August 2007 in the Museu Geológico, 
Lisbon, Portugal during the PortAnta program, “MegaOsteology.”    
 
This report includes the results of the osteological re-analysis, including information on 
preservation, taphonomy, minimum number of individuals, estimations of age and sex, 
pathology, occupational markers of stress, stature, and morphology including epigenetic 
traits and long bone indices. 
 
2. Methodology 
The osteological methodologies and recording standards used for the re-analysis of the 
human remains of the dolmen of Casal do Penedo are outlined in the appropriate sections 
below.  Each section describes methodologies and recording standards commonly used 
for the analysis of fragmented and commingled human remains recovered from collective 
burials.  Further, the Departamento de Antropologia at the Universidade de Coimbra has 
a program of research on the osteological analysis of Late Neolithic burial collections 
(see Silva 2003 for a summary of Late Neolithic human remains studies) and where 
specific methodologies are used by the Department (i.e., metric analysis for sex 
estimation), the same methodologies were used in the present study  to facilitate future 
comparative analyses.    
 
• Fragmentation and Identification: The recording of the fragmentation of 
osteological materials is based on those standards outlined in Buikstra and Ubelaker 
(1994) which use a scoring system to describe the level of fragmentation from its 
original state (complete).  The categories of fragmentation include: (1) fragment (less 
than 25% remaining); (2) partial (25-75% remaining); and (3) complete (more than 
75% remaining).  Identification categories range from: (1) complete identification 
(bone and side, e.g., right humerus); (2) partial identification (bone, but not side, e.g., 
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femur; or identification to element, e.g., cranium; or type of bone, e.g., long bone); 
and (3) unidentifiable (i.e., the bone has been identified as human, but no further 
identification is possible).   
• Taphonomy:  Common taphonomic alterations affecting buried human remains, 
including fragmentation (Lyman 1994), root etching (McKinley 2004), erosion 
(Ubelaker 1989), and rodent gnawing, are described as outlined by Buikstra and 
Ubelaker (1994), along with other sources as indicated.   
• MNI:   Commingled and fragmented human remains preclude the use of traditional 
methods (i.e., the counting of single individuals) for the estimation of minimum 
number of individuals (MNI).  Accordingly, an alternative method, based on 
Hermann et al. (1989) is used here.  This method involves summing the highest 
number of repeated sided bones or fragments where overlapping segments occur.   
For example, a left femur would be counted as representing a single individual if two 
segments of a left femur were present, e.g., the distal epiphysis and the proximal 
epiphysis.  Two individuals would be accounted for where two left femoral segments 
including the proximal shaft with the lesser trochanter are present.  For subadult 
estimations, age categories were also taken into consideration as different age groups, 
and therefore, individuals, are evident from the size of bones (Scheuer and Black 
2000).     
• Sex estimation:  The estimation of sex, where possible, was based on traditional 
osteological standards of pelvic and cranial morphology as outlined in Buikstra and 
Ubelaker (1994) and France (1998).  For sex estimations based on metric analyses of 
long bones and tarsals, sectioning points and ranges for males and females are from 
Wasterlain (2000) and Silva (1995), respectively.   These specific methodologies are 
used in correspondence with methodologies used by the Departamento de 
Antropologia at the Universidade de Coimbra.  Both methods are based on a modern-
day (19th to 20th century) Portuguese reference collection; their reflection of Neolithic 
individuals, however, is not well known.  In general, the sex estimations presented are 
based on single indicators of sex (e.g., measurement of the femoral head or 
morpohology of the mastoid process); these estimates should be considered only as 
“possible” estimations (i.e., possible female or possible male).   Multiple indicators 
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are required for more accurate and conclusive estimations of sex (80% accuracy and 
greater).        
• Age:  Estimations of age, for both adults and subadults, are based on traditional 
osteological standards outlined in Buikstra and Ubelaker 1994.  For adults, these 
include: cranial suture closure (Meindl and Lovejoy 1985), auricular surface 
morphology (Lovejoy et al. 1985), and pubic symphysis morphology (Brooks and 
Suchey 1990).  For subadults, these include: dental formation (Moorrees et al. 1963), 
dental eruption (Buikstra and Ubelaker 1994), epiphyseal closure, (Scheuer and Black 
2000), and long bone length (see Scheuer and Black 2000 for a summary of several 
methods used).  In general, the age estimations presented are based on single 
indicators of age; these estimates are presently as broad indicators and should be 
considered only as estimations.  Multiple areas of the skeleton should be assessed for 
more accurate age estimations. 
• Pathology – Pathologies and associated descriptions of appearance are described as 
outlined by Ortner (2003) and Roberts and Manchester (2005).  Particular attention is 
paid to pathologies associated with an agricultural economy present during the Late 
Neolithic period (Larsen 1995).  
• Occupational Markers of Stress:  Skeletal indicators of activity, recorded as 
occupational markers of stress, are done so in correspondence with Kennedy (1989).  
The bone and associated stress marker are described within the present report.  
Attribution of skeletal changes to specific activities are limited; different activities are 
known to result in similar skeletal changes and other factors, including pathologies, 
genetics, and hormones, may also cause similar skeletal changes (Jurmain 1999). 
• Stature: Stature estimation refers to the height of an individual in life.  This 
measurement is often used as an indicator of height comparatively across populations.  
For commingled burials, only single bones can be used for the calculation of height.   
• Morphology:  This category includes epigenetic traits and long bone indices.  
Epigenetic traits are non-metric variations exhibited by the skeleton that can be use to 
identify genetic relationships within and between populations if population numbers 
are large enough to allow for statistical analyses.  All epigenetic traits were recorded 
according to Buikstra and Ubelaker (1994) and Saunders (1978).  Long bone indices 
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are calculated to address the morphology of long bone shafts as related to population 
affinity, biomechanical stress from activity, or pathology (Brothwell 1981) amongst 
other causes.  
 
3.  The Human Remains 
There are 1237 bones and bones fragments for the dolmen of Casal do Penedo 
corresponding to 648 catalogued entries within the Access database.  All bones were 
previously cleaned and no additional cleaning was required.  The bones were sorted 
during the primary analysis; however, for some bags containing multiple bones with 
multiple codes, the bones were identified through previous descriptions and placed into 
individual bags with associated individual codes.  Other commingled bags were not 
sorted due to time constraints; however, all bones and bone fragments within the bags 
were carefully and accurately studied.  Reconstruction of bones and bone fragments was 
undertaken with many successful reconstructions.  Additionally, there were several bags 
of bones labeled as, for example, ‘phalanges’, or containing no label or code.  These 
mislabeled or unlabelled bags contained a wide range of adult and subadult bones.  These 
bones were separated and given new codes.  The teeth were studied separately (Boutilier 
2007) and will not be discussed within this report, aside from a comparison of MNI 
estimations from bone and teeth.  
 
Several bones listed as studied by the previous osteologist were not located during the 
2007 session.  These include: 
? 177.0061.007 - Segment of frontal bone 
? 177.0061.116 to 177.0061.123 – Unspecified cranial bones 
? 177.0061.220 – Fragment of left maxilla 
? 177.0061.139 to 177.0061.140 – Two fragments of temporal bone 
4. Results 
Fragmentation and Identification    
The state of fragmentation and identification of the human remains of Casal do Penedo is 
presented in Graph 1.  Over half of the collection is composed of complete bones, with 
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the rest composed of fragmented and partially fragmented remains.  In regards to 
identification, almost the entire collection was either completely or partially identified; 
less than 1% of the remains were unidentifiable.  It is important to note that the numbers 
and percentages presented in Graph 1 and Tables 1 and 2 are approximate; many codes 
and bag contain multiple bones and bone fragments due to the previous analyst’s sorting 
method which may have confounded the current attempt of analyzing the state of 









































Complete ID Partial ID Unidentifiable 
Graph 1.  A comparison of bone fragmentation and identification status within the       




Table 1.  Fragmentation of the human remains of Casal do Penedo (n=1237) 
State of Fragmentation Percentage of Collection Number  
Fragmented (<25%) 22.72 ~281 
Partial (25%-75%) 26.27 ~325 

















Table 2.  Identification of the human remains of Casal do Penedo (n=1237) 
Status of Identification Percentage of Collection Number  
Complete 44.14 ~546 
Partial 55.78 ~690 
Unidentifiable 00.08 ~1 
 
Taphonomy 
The taphonomic processes which altered the bones of Casal do Penedo consisted mainly 
of fragmentation and deformation, which is likely a result of a lengthy period of burial, 
coupled with bioturbation and pressure from deposited sediments (Lyman 1994).  
Additionally, there are several bones covered in significant amounts of a mineral-like 
matrix which was not removable using traditional cleaning methods.  A visit to the 
excavation site confirmed the nature of the material adhering as consistent with the 
surrounding geological materials of the burial ground. 
 
Minimal Number of Individuals 
The adult MNI of 14 is based on repeated intermediate hand phalanges (111 phalanges 
representing 14 individuals), with major long bones and cranium contributing less 
significantly to the MNI.  Graph 2 illustrates the contribution of each skeletal zone to 
adult MNI.  Contribution to MNI by individual bones is presented in Appendix A as a 
graph illustrating MNI contributions from every adult (and subadult) bone.    
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Graph 2.  Contribution of various skeletal zones to MNI. 
 
 
The collection of Casal do Penedo contains a large quantity of subadult bones in varying 
states of completeness.  MNI was assessed using the Hermman et al. (1989) method 
while taking into consideration the age of each of the bones assessed.  Fortunately, it was 
possible to estimate age for a large number of these bones.  The final subadult MNI is 9 
based on femora.   
 
The combined MNI estimation based on teeth (MNI=10) (Boutilier 2007) is significantly 
smaller than that of the combined bone MNI (MNI=23).  As noted by Boutilier (2007), of 
the 85 teeth present within the Casal do Penedo collection, over 89% of these are in situ.  




No further age estimation beyond “adult” could be determined for adult remains due to 
the severe taphonomic processes affecting this collection.  Subadult remains (see Graph 
3), however, were present in a large quantity (n=128) and for the majority of these  























Graph 3.  Subadult age ranges for Casal do Penedo 
 
remains, either an age range was determined or an upper age limited was estimated.  The 
fetal individual is comprised of a single tibia estimated to 24-32 weeks of gestation.  The 
individual aged “at birth” is comprised of several bones, including paired pubic bones, an 
ulna, a tibia, and a femur, and is considered here to be a perinatal individual, with an 
estimated age of 40 fetal weeks (birth) ± 1 month (either before or after birth).   
 
Sex 
In total, a minimum of 3 females and 2 males and a maximum of 12 males and 19 
females are represented by the 33 elements/bones observable for indicators of sex.  Two 
bones that were observable for sex are categorized as indeterminate as the sex indicators 
present are neither male nor female in appearance.  Table 3 lists all bones estimated as 
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possible females, Table 4 lists all bones estimated as possible males, and Table 5 lists all 
bones categorized as indeterminate.    
 
 
Table 3.  Sex estimation of adult individuals of Casal do Penedo – Female Estimation 
Bone No. Comments 
Frontal 177.0061.003 Slight supraorbtial margin and glabella 
Frontal 177.0061.001 Slight supraorbital ridge, sharp supraorbital 
margin, and double bossing 








177.0061.023 Parietal and frontal non-diagnostic, but temporal 
has slight zygomatic extension and small mastoid 
process 
Occipital 177.0061.013 Smooth, gracile occipital 
Right temporal 177.0061.128 Slight zygomatic extension and small mastoid 
process 
Left temporal 177.0061.135 Slight zygomatic extension and small mastoid 
process 
Left humerus 177.0062.019 Head diameter measurements (vertical head 
diameter:40mm; transverse head 
diameter:37mm) 
Left humerus 177.0062.009 Epicondylar breadth measurements (54mm) 
Left humerus 177.0062.018 Head diameter measurements (vertical head 
diameter:37mm; transverse head 
diameter:36mm) 
Left humerus 177.0062.008 Epicondylar breadth measurements (50mm) 
Left humerus 177.0062.010 Epicondylar breadth measurements (54mm) 
Pelvis 177.0063.014 Wide greater sciatic notch 
Right talus 177.0063.051 Length measurements (50.7mm) 
Left talus 177.0063.052 Length measurements (48.9mm) 
Left talus 177.0063.053 Length measurements (46mm) 
Left talus 177.0063.056 Length measurements (46mm) 








Table 4.  Sex estimation of adult individuals of Casal do Penedo – Male estimation 
Bone No. Comments 
Frontal 177.0061.002 Prominent supraorbital ridge and glabella  




177.0061.010 Parietals and frontal non-diagnostic, but occipital 
has prominent nuchal area and overall size of 
crania is large 
Left temporal 177.0061.134 Large mastoid process and prominent zygomatic 
extension 
Right temporal 177.0061.131 Large mastoid process and prominent zygomatic 
extension 
Left temporal 177.0061.133 Large mastoid process and prominent zygomatic 
extension 
Right scapula 177.0063.010 Glenoid fossa measurements; height:40mm; 
width:30mm 
Right humerus 177.0062.002 Epicondylar breadth measurements (63.5mm) 
Left talus  177.0063.055 Length measurements (54mm) 
Left talus 177.0063.059 Length measurements (53mm) 
 Right calcaneus 177.0063.041 Length measurements (85mm) 




Table 5.  Sex estimation of adult individuals of Casal do Penedo – Indeterminate 
estimations 
Bone No. Comments 
Frontal 177.0061.006 Intermediate features 































Several elements and bones of the collection of Casal do Penedo exhibit pathological 
changes (Table 6).  Many of the pathologies observed are common for later prehistoric 
skeletal remains, including those dating to the Neolithic and its associated agricultural 
economy (see Larsen (1995) for a review of this topic).   
 
Periosteal reaction are present on several long bones and tarsal bones within the 
collection.  Periosteal reactions have several possible etiologies  including infection of 
the bone or adjacent soft tissue, inflammation of bone or adjacent soft tissue, or trauma 
(Ortner 2003; Roberts and Manchester 2005; Weston 2008).  Additionally, these 
reactions may be a secondary response to disease process (Ortner 2003; Roberts and 
Manchester 2005; Weston 2008).  Unfortunately, when present as an isolated case (i.e, 
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observed on a single bone) no further differentiation of etiology can be made (Weston 
2008); complete skeletons with patterned presence of periosteal reactions are required for 
such diagnoses.   
 
Porosity of the cranial vault and the orbit roof is present on several crania and cranial 
fragments.  Both skeletal changes are possibly indicative of a healing or active metabolic 
disease at the time of death (Stuart-Macadam 1989; Ortner 2003; Roberts and Manchester 
2005) or other pathological conditions such as periosteal reaction caused by inflammation 
or infection of the bone or soft tissue associated with the eye orbit (Wapler et al. 2004) or 
cranial vault (Ortner 2003; Roberts and Manchester 2005).  When caused by anemia, 
porosity of the roof orbit is referred to as cribra orbitalia and porosity of the cranial vault 
is referred to as porotic hyperostosis.  When associated with anemia, the skeletal changes 
result from a deficiency in red blood cells.  Skeletally this disease process results in the 
expansion of the bone marrow for the production of red blood cells.  While many types of 
anemia can cause this porosity (genetic anemia, thalassemia, sickle-cell anemia, or iron-
deficiency anemia), iron-deficiency anemia is cited as the main anemia responsible for 
lesions in archaeological remains.  This is particularly true for archaeological populations 
associated with an agricultural economy (Larsen 1995, Stuart-Macadam 1992).   
 
Periodontal disease is noted on several mandibulae and maxillae within the collection.  
There is also a possibly that additional individuals suffered from this disease, but because 
of taphonomic processes, namely the adherence of a mineral matrix to the bone, this area 
of the jaw is unobservable in many specimens.  This disease, exhibited as gradual 
alveolar bone resorption around the teeth with possible tooth loss, begins with a 
transmission of an inflammation of the soft tissues of the jaw to the bone surrounding the 
teeth.  These inflammations are known as gingivitis and periodontitis, respectively 
(Roberts and Manchester 2005). The perforation of alveolar bone to the maxillary sinus 
Table 6.  Pathological descriptions of the human remains of Casal do Penedo.     
Pathology Bone Code Comments 
Dental abscess Right 
maxilla 
177.0061.225 Perforation visible from alveolar bone into maxillary sinus; porosity and bony 
spicules on border of perforation; possibly indicative of abscess involving first molar 
or second premolar (both missing) 
Periosteal 
reaction 





177.0062.120 Porotic, plaque-like new bone growth within malleous fossa 
Periosteal 
reaction 
Left talus 177.0063.053 New bone growth on posterior segment of tibial facet 
Periosteal 
reaction 
Left fibula 177.0062.123 Reaction located posterior-medial surface 
Osteoarthritis Occipital 177.0061.252 Lipping present on both occipital condyles; possibly indicative of osteoarthritis 
Osteoarthritis Vertebrae 177.0063.028, 
.035, .037, .038 
Porosity and lipping on superior and inferior bodies 






Porosity on the medial and lateral articular surfaces; indicative of mild osteoarthritis 
Osteoarthritis Left 
scapula 
177.0063.009 Pitting/porosity within glenoid fossa of scapula; indicative of mild osteoarthritis 
Osteoarthritis Left 
femur 




177.0062.A.007 Slight lipping and porosity on articular surface 






















177.0061.233 Moderate horizontal and generalized resorption of alveolar bone 
Periodontal 
disease 
Mandible 177.0061.239 Moderate horizontal and generalized resorption of alveolar bone 
Periodontal 
disease 
Mandible 177.0061.234 Mild horizontal and generalized resorption of alveolar bone 
Periodontal 
disease 
Mandible 177.0061.235 Mild horizontal and generalized resorption of alveolar bone 
Periodontal 
disease 










177.0061.224 Severe horizontal and generalized resorption of alveolar bone 
Porosity Frontal 177.0061.005 Porosity present on roof orbit; barely discernable 
Porosity Frontal 177.0061.196 Porosity present on roof orbit; barely discernable 
Porosity Parietals 177.0061.011 Porosity present on cranial vault; barely discernable 
Porosity Left 
Parietal 
177.0061.141A Porosity present on cranial vault; barely discernable 
 
of a maxilla is possibly indicative of a dental abscess (Roberts and Manchester 2005).  
Associated porosity and extra bone growth as spicules support the nature of the 
perforation as pathological and not postmortem damage.    
 
Signs of osteoarthritis are exhibited on four vertebra (three thoracic and one lumbar), four 
patellae, two occipital condyles of the same occipital bone, on a femoral head, a foot 
phalanx, an articular surface of a talus, and within a glenoid fossa of a scapula. Both 
lipping and porosity are noted on the vertebrae as well as the occipital condyles.  Porosity 
only is present on the scapula and patellae and this may be indicative of mild or early 
form of osteoarthritis.   The lipping is a reaction of the bone to disperse the mechanical 
load of bone-on-bone activity while the porosity is often a result of the destruction of 
cartilage upon the joint’s surface (Ortner 2003; Roberts and Manchester 2005).  Spinal 
stress from trauma, activity or degeneration with age are possible causes of  
the arthritic changes to the vertebra and occipital bone, while the changes to scapula and 
patellae are possibly related to activity, changes with age, or trauma, amongst other 
causes. 
 
Occupational Indicators of Stress 
Possible occupational markers or indicators of stress are noted on one ulna (triceps 
brachii attachment), one fibula (tibiofibular ligament attachment) and two tibiae (solear 
groove and distal epiphysis).  These indicators are also known as enthesopathies, 
alterations at the site of muscle attachments (Jurmain 1999).  For the cases presented 
here, these enthesopathies are possibly indicative of specific activities involving the soft 
tissues attaching to these areas of bone.  However, ascribing a specific activity to an 
enthesopathy is highly cautioned as many activities may cause the same skeletal 
alterations (See Jurmain 1999 for a review).  Further, these skeletal alterations may be the 
result of activity or alternatively, hormones, genetics, age, disease conditions, or diet 
(Jurmain 1999).    
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Stature 
Stature estimations are provided for 8 metatarsals and 10 tarsals, based on methodologies 
of Santos (2002) and Holland (1995), respectively (Tables 7 and 8).  No other complete 
bones were present for measuring.  Holland’s (1995) tarsal study is based on a collection 
of a 20th century American Blacks and Whites (Hamann-Todd collection) whilst 
Santos’(2002) metatarsal study is based on a modern-day (19th and 20th century) 
Portuguese reference collection housed at the University of Coimbra.  Accordingly, the 
estimations should be used with caution; comparative analyses with other populations 
should be limited to those whose statures are measured with the same methodologies. For 
the dolmen of Casal do Penedo, the talus range is 156.50 cm to 170.61 cm ± 6.18 cm, the 
calcanei range is 157.87 cm to 175.12 cm ± 6.25 cm, and the metatarsal range is 149.25 
cm to 160.96 cm ± 5.37 cm.    
 
 Table 7.   Stature estimations (in cm) for metatarsals based on Santos (2002) 
Bone Code Mean 
1st metatarsal right 177.0062.133 157.06 ± 5.37 
1st metatarsal right 177.0062.134 160.96 ± 5.37 
1st metatarsal right 177.0062.135 149.25 ± 5.37 
1st metatarsal right 177.0062.136+144 158.36 ± 5.37 
1 metatarsal left 177.0062.128 158.36 ± 5.37 
1 metatarsal left 177.0062.129 160.44 ± 5.37 
1 metatarsal left 177.0062.130 146.65 ± 5.37 
2nd metatarsal right 177.0062.126.MT.030 154.98 ± 4.75 
 
Table 8.   Stature estimations (in cm) for tarsals based on Holland (1995) 
Bone Code Mean 
Right calcaneus 177.0063.40 175.12 ± 6.25 
Right calcaneus 177.0063.41 175.12 ± 6.25 
Left calcaneus 177.0063.43 157.87 ± 6.25 
Right talus 177.0063.051 162.85 ± 6.18 
Left talus 177.0063.052 157.91 ± 6.18 
Left talus 177.0063.053 156.50 ± 6.18 
Left talus 177.0063.055 170.61 ± 6.18 
Left talus 177.0063.056 156.50 ± 6.18 
Left talus 177.0063.059 169.20 ± 6.18 








The fragmentation of the skeletal remains precluded the quantification of most epigenetic 
traits.  The recordable traits included the hypertrochanteric fossa and the third trochanter 
of the proximal femur, lateral squatting facet of the distal tibia, several traits of the 
calcaneus and talus, and the vastus notch of the patella.   Table 9 contains the epigenetic 
traits recorded and associated frequencies of the traits. 
 
Table 9.  Observed epigenetic traits of the human remains of Casal do Penedo 
Trait Bone Frequency 




Lateral squatting facet Tibia 2/3 
Double anterior facet 2/6 




Inferior talar facet Talus 2/5 
Vastus notch Patella 4/14 
 
 
Long Bone Indices 
Both indices calculate bone flatness (Brothwell 1981) with anterior-posterior (AP) and 
medial-lateral (ML) measurements (in millimeters) were taken to assess shaft shape 
(Table 10).  For each bone, the measurements were measured by the reporting author 
only; therefore, additional measurements by another experienced osteologist would serve 
to confirm or refine the preliminary indices listed below.   Various factors have been 
described as influencing the flattening of the femur (platymeric) and tibia (platycnemic) 
including biomechanical and/or nutritional stress, growth, pathology, and population 
affinity (See Brothwell 1981 and Wescott 2005).   
 
Table 10.  Long bones indices for the femora and tibiae of Casal do Penedo 
Bone Code AP ML Index 
Right Femur 177.0062.084 24 34 Platymeria 
Right Femur 117.0062.085 22.5 31.5 Stenomeric 
Right Femur 177.0062.082 27 32.5 Platymeria 
Right Femur 117.0062.083 22 30 Platymeria 
Right Tibia 177.0062.100 37 24 Mesocnemia 
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5. Conclusions and Summary: 
The results of the osteological analysis of the human remains of the dolmen Casal do 
Penedo indicate a MNI of 14 adults and 10 subadults.  There are a minimum of three 
possible females and two possible males within the collection.  A variety of pathologies 
are present including osteoarthritis, cribra orbitalia and porotic hyperostosis, and 
periodontal disease.  A summary of the osteological findings are presented in Table 11.   
 
Table 11.  Summary of osteological analysis of Casal do Penedo 
Adult MNI 14 
Subadult MNI 10 
Adult Age Range 20 years + 
Subadult Age Range See Graph 3 
Sex Estimations 3 possible females and 2 possible males 
(minimal)  
Pathology Osteoarthritis, porosity, periodontal 
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7. Appendix A:  Osteological profile of the dolmen of Casal do Penedo 
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Osteological Profile - Casal do Penedo
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Anta da Arruda  





























Introduction. Research history 
Anta da Arruda is located in Arruda dos Vinhos and was excavated by José Leite de Vasconcelos 
between the 28th and 29th October 1898, according to his own description (Vasconcelos, 1915, p. 318).  
João Ludgero Gonçalves mentions it in his article on the archaeological sites in Arruda dos Vinhos 
(Gonçalves, J. 1995) and replicates old data collected by Leite de Vasconcelos.  Grave goods contained 
in the dolmen were published by Leisner (1965). 
More recently, Rui Boaventura included this destroyed funerary building in his collection of megaliths 
under analysis in his PhD dissertation project.  The present report is the result of program of 
collaboration between CIPA (Human Paleoecology and Archaeosciences Centre) and Portuguese 
archaeologists.  In this particular case, cooperation included the analysis of human remains collected by 
Leite de Vasconcelos back in 1898, presently stored at the National Archaeology Museum.   
 
 








 Fig. 2: Plan from V. Leisner (1965). 
 
 
According to Gonçalves (1995), who transcribed Leite de Vasconcelos notes, Anta da Arruda was 
described by the latter as having had 11 vertical flagstones enclosing an area with a chamber and a 
corridor (Fig. 1).  It had no roof at the time of discovery.  The opening faced East. It must have been 
covered by a mound but intense agricultural activity in the area permanently damaged the construction.  
Leite de Vasconcelos explains that excavation started from the Eastern side of the chamber, proceeded 
inwards and then, at the end, the passage area was explored. The chamber only contained about 0.50 m 
of sediments involving artifacts and bones.  Below the archaeologically  rich layer, which seemed to be 
disturbed and humic, there was no base floor.  Archaeological levels were just laying over the bedrock. 
 
The Leisners’ visual reconstruction of the tomb (Figure 2) shows a 5 meters wide chamber, and a 
building 10 meters long.   
 
Whether Leite de Vasconcelos interpreted the human and artefactual remains correctly, suggesting that 
they had been badly disturbed by agricultural activities is unknown to us. Observation of bone remains 
exhumed from Anta da Arruda suggests a secondary funerary context but the degree of recent 
disturbance is difficult to assess and consequently a definitive interpretation is impossible to achieve.  
Analysis was directed towards answering the following questions:  
• Assess recovery techniques through quantification of recent breakage patterns and 
quantification of relative representation of different anatomical portions 
• Assess the integrity of the assemblage through analysis of surviving remains 
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• Quantify number of individuals buried at the site 
• Infer mortuary practices from bone assemblage 
• Obtain any possible data on individual biographies and life styles 
Lab methodology 
The first step into the analysis of the osteological remais exhumed from Anta da Arruda was the 
separation of human from faunal remains. Faunal data were analyzed by zooarchaelogists (see report by 
Marta Moreno-Garcia, 2004).  Human remains were first separated into fragments that provided some 
osteobiographical information and small fragments with recent fractures that provided no further 
information than “recovery and storage damage”. 
Work was done in conjunction with Rui Boaventura, responsible for the ongoing research project (see 
Introduction – research history). 
After all the bones holding information were selected, the cleaning operation was supervised by Matias 
Tissot from the Conservation Lab at the National Museum of Archaeology. Soft brushes and deionized 
water were used in cleaning.  The purpose was to make the bone surface observable for macroscopic 
taphonomic changes and pathological lesions.  The bones were dried indoors, with no direct sun 
exposure. 
The selected analyzable remains were then divided into anatomical portions.  They were cross-checked 
for possible gluing and definition of compatible portions (e.g., symmetrical fragments or bones likely 
belonging to the same individual, defined on the basis of age and/or pathological conditions).  
The following step was to collect data on surface changes that would indicate homogeneity of 
provenience, carnivore markings, rodent lesions, root etching and cultural changes such as ochre 
staining or burning (see Appendix A for data collection form). 
During this stage of analysis, bones that provided some information on individual osteobiography were 
selected.   
Incomplete bones that provided no osteometric data were measured in their maximum length and width, 
so that fragmentation levels could be estimated (see Appendix B for data collection form). 
 
Bones that needed some photographic documentation, due to significant rodent or carnivore damage or 
pathological lesion, were separated for further documentation. 
In Anta da Arruda, all the identifiable bones and bone fragments were labeled directly (with China ink 
over a think layer of Paraloid dissolved in acetone), following a numbering sequence suggested by the 
Museum Curation Department. 
The original labels were divided into clusters identified as 5569, 5570, and 5571.  Bones included in 
these clusters were given “cluster numbers”, followed by an individual number, as follows: 
 Bones in cluster 5569 became bone 2004.10.01, 2004.10.02, etc 
 4
 Bones in cluster 5570 became bone 2004.08.01, 2004.08.02, etc. 
 Bones in cluster 5571 became bone 2004.09.01, 2004.09.02, etc. 
In the absence of data on provenience within the site, the only possible information recovered from the 
analysis of bone fragment refitting is the level of integrity of the assemblage and the homogeneity of 
bone provenience (i.e., evaluate whether all the bones were first deposited in Anta da Arruda or whether 
they were transported from elsewhere).   
Results and discussion 
Testing recovery techniques 
Some individual bones provided some insight on site integrity.  A subadult humerus (2004.10.03) 
exhibited an old spiral fracture, separating it into two portions, still refitting.  This individual observation 
suggests that the assemblage was thoroughly recovered but provided no information on site integrity. 
Number of recent fractures suggests some level of breakage upon exhumation, understandable when 
Leite de Vasconcelos himself described the excavation as having lasted only two days (see Gonçalves, 
1995). Among the identifiable bones, 22.6% exhibited recent fractures, which must date from the 
recovery or museum handling periods (n= 84). 
Only 3 cranial remains were observed within the sample, including one small fragment of child cranial 
vault, elaborately labeled by the museum staff at some point (Fig. 3). 
 
Fig. 3: Fragment of child cranial vault, with old label 
 
Field recovery techniques were likely expedite, with no use of screen.  The absence of teeth (only 6 were 
accounted for) suggests a lack of thoroughness of precision in recovery methods.  Estimation of 
Minimum Numbers of Individuals from each bone, however, does not denounce any significant 
discrepancies, the number ranging from 1 to 2 adult individuals in every bone category on simple portion 
count.  
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We can, therefore, assume that bone recovery was not thorough for every size of bone, the smaller ones 
having been forgotten.  It is possible that teeth were not recovered systematically. 
 
Testing site integrity 
If bone recovery underestimated smaller bones, namely teeth, site integrity was relatively solid, 
contradicting Leite de Vasconcelos considerations.  The fact that MNI calculations indicate a very 
homogeneous range (Table I) suggests a significant preservation.  Perhaps the type of deposition was 
not the one Vasconcelos expected but it is the reality on most megalithic buildings (see examples in 
Chambon, 2003 and Silva, 1993 and 1997) – individual skeletons are fragmentary. 
 
All the bones that were analyzable accounted for an MNI of 1 or 2 adult individuals. So it is unlikely that 
this estimation would be the same if the site had been significantly disturbed after deposition of human 
remains. 
 
Table I. Minimum number of individuals accounted for in Anta da Arruda human remains stored at MNA. 
Temporal 1  Femur 1 
Mandible 1  Tibia 1 
Teeth 1  Fibula 1 
Rib1 1  Calcaneus 1 
Rib3to10 1  Navicular 1 
T1to12 1  Clavicle 2 
Scapula 1  Humerus 2 
Ulna 1  Radius 2 
MCI  1  Os coxae 2 
MCII 1  Patella 2 
MCIII 1  Talus 2 
 
 
In general, bone surface characteristics are indicative of possible bioturbation or trampling.  Manipulation 
by carnivores and rodents leaves clear damage scars on the surface, as it has been widely discussed in 
the literature (e.g., Binford, 1981; Haglund, 1992; Haglund et al., 1988). 
In Anta da Arruda, a series of variables was observed and quantified, in order to assess the nature of the 
bone assemblage exhumed from the tomb.  Since almost no complete bones were recovered (see below 
for description), it is necessary to evaluate the nature of the damage in order to better understand the 
funeral processes in this megalithic environment (Table II). 
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 Table II. Surface modifications due to post-funerary processes 
  NSP # % 
Eroded 84 23 27,4 
Flaking 84 3 3,6 
Punctures 84 4 4,8 
Furrows 84 4 4,8 
Rodent gnawing 84 4 4,8 
Shattered 84 3 3,6 
Crushed 84 0 0,0 
Digestive corrosion 84 0 0,0 
Scooping out 84 0 0,0 
Smooth 84 81 96,4 
Black dots 84 34 40,5 
Precipitates white 84 1 1,2 
Precipitates red 84 0 0,0 
Recent fractures 84 19 22,6 
Old fractures 84 64 76,2 
Root etching 82 10 12,2 
Stepped fracture 73 8 11,0 
Sawtoothed 72 8 11,1 
Transverse, irregular 72 24 33,3 
Transverse, regular 72 7 9,7 
Oblique, irregular 72 23 31,9 
Oblique, regular 72 1 1,4 
Spiral, regular 72 8 11,1 
Spiral, irregular 72 3 4,2 
Grooved 72 0 0,0 
 
 
Close observation of the results obtained for the Anta da Arruda sample suggests in situ transformation.  
Only about a quarter of the sample (27.4%) has an eroded surface but erosion must have been suffered 
in place or, at least, in a covered environment because 96.4% of the bones exhibit a smooth surface. 
Only 3 bone fragments (n= 84) show evidence of exfoliation, the result of exposure to sunlight or arid 








Fig. 4: Carnivore damage in bone 
 
Only a few bones show evidence of shattering, except for the small size of the fragments.  This means 
that shattering, when occurring, was then followed by a process of scattering of fragments, creating 
individual units of count. The relatively high representation of root etching markings on the bone suggests 
their closeness to the surface and their spatial association to humic sediments and soils. This is coherent 
with the fact that the surrounding land has probably been cultivated since nearly the time the tomb was 
constructed.  
 
Fig. 5: Bone fragment dimensions in Anta da Arruda (complete bones and/or those exhibiting 
recent fractures are not included; n = 166). 
 
The majority of bone fragments are small (see Figure 5), resulting from dry bone breakage (sharp 
edges).  This abundance of small fragments contrasts with the presence of intact bones, such as a 
complete thoracic vertebra (see section on osteometrics for description of complete bones). 
The vast majority of the observed fractures were old, produced prior to exhumation.  The whitish colour 
of recent fractures contrasts with the brown colouration of old buried bone.  
The type of fractures analyzed followed Rietz and  Wing categories (1999: 158) and Lyman’s patterns 
(Lyman, 1994).  Dominant fractures (recent ones were not analyzed) are oblique irregular and transverse 
irregular (see appendix A for data collection forms).  Because there are no carnivore markings on the 
bone surface (except for 4 specimens, see Figure 3 and Table II) and because there is no evidence of 
severe modification due to trampling and transportation and because we know that the assemblage is the 
result of a funerary deposit, we can assume that bone modification, in this case, is the result of human 
activity.  Whether this activity took place as part of the funerary process or whether it is the result of more 
recent intervention remains unclear.  However, the fact that we have such high level of fragmentation 
parallel to complete fragile bones (such as the thoracic vertebra mentioned above) suggests that there 
might have beem movement and transportation of skeletal portions as part of the funeral processes.   
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 The most surprising results are the low number of individuals represented in this sufficiently large 
building: two adults and four subadults.  Because human ontogenic development is well established by 
anatomical and anthropological research (see Scheuer & Black, 2000), it is possible to assess the 
presence of bone fragments belonging to 4 different subadult individuals.  Ranging from a very early age 
to adolescence, their presence also denotes the relatively well preserved nature of the context, especially 
the case of a subadult humerus (2004.10.03) and a radius (2004.09.13, 2004.09.14exhibiting an old 


















Faunal material was separated for analysis by zooarchaeologists at CIPA.  
One polished bone artefact was also identified and separated for faunal and technology analysis. 
Human remains / MNI represented 
Human remains present in Anta da Arruda are clearly associated with a funerary context.  Analysis 
performed at MNA provided little information on osteobiographies, given the highly fragmented condition 
of the bone fragments.  Observation and quantification of the remains, however, allowed the assessment 
of a minimum number of individuals present at Anta da Arruda.  The bone fragments represent the partial 
remains of two adults and 4 subadults of 4 different age segments. Assessment was achieved 
following a methodology devised for quantification of fragmentary human remains, adapted from 
zooarchaeological methods (see Appendix A). 
Osteometrics 
 
Few bones were completely preserved in Anta da Arruda human bone assemblage.  From 256 bones 
and bone fragments accounted for (excluding those resulting from recent fractures), only a few were 
complete: 
 
• Intermediate phalanx manus 
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• Right metacarpal I  
• Left metacarpal III 
• Right metacarpal III 
• Right metatarsal I 
• Right metatarsal IV (subadult) 
• Proximal phalanx manus 2 to 5 
• Proximal phalanx pes (2 to 5) 
• Thoracic vertebra # 10 (lacking only tip of spinous process) 
•  
Only complete or nearly complete bones were used in in osteometric measurements (Table III), used for 
building osteobiographic profiles, whenever possible.  
 




























































20040802 PPM 2 to 5 unk 39,6        
20040803 IPM 2 to 5 unk 29,4        
20040807 PPP 2 to 5 unk 25,1        
20040808 cuboid na left      27,5   
20040908 MT 1 left 56,9 19 19 26 15    
20040910 navicular na right       37,4 23,5






Osteobiographies (individuals represented) 
Subadult human remains represent the partial skeletons of four individuals (see Figure 7). 
• One child in early childhood years (today considered pre-school), represented by: 
• Lateral half of right clavicle (2004.09.34) 
• Proximal third of humeral diaphysis (2004.08.40) 
• Proximal half of tibia diaphysis(2004.08.39) 
• MT 3(?) diaphysis (2004.08.27), with a diaphyseal length of 31.4 mm 
• One child in late childhood years (from 6 to 12 years), represented by 
• Mid portion of humeral diaphysis (2004.09.03) gluing with  
• Distal third of humeral diaphysis (2004.09.03) with old fracture 
• 3 fragments of radial diaphyses (2007.08.32; 2004.09.35; 2004.08.28) 
• One child in late childhood years (from 6 to 12 years), older than the previous one, represented 
by  
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• proximal fragment of humeral diaphysis (2004.10.02) 
• One adolescent, represented by 
• Proximal epiphysis of humerus (2004.09.37) 
 
 
Fig. 7: Set of subadult remains exhumed from Anta da Arruda 
 
 
Adult human remains represent the partial skeletons of: 
•  one female, represented by 
• one talus, classified as belonging to a female, according to talus sex assessment technique 
(- 0.612149, total discriminant scores less than 0 classify as female, Silva, 1995:112.) 
 
• one male, represented by  
• one right first metarcarpal  (Bass, 1995:100) 
• one left third metacarpal (Bass, 1995:100) 
 
Table IV. Osteometric data obtained from complete metacarpals, used for sex assessment, 





















































20040801 1 right 45,3 M 166,92 17 M 13,9 F 16,2 M 16,5 M male? 
20040909 3 left 65,9 M 165,82 15,3 M 14,5 F 15,7 M 13,1 F male? 
20041005 2 to 5 nd nd nd nd 11,5 nd 11,5 nd nd nd nd nd nd 
 
Both males identified by metacarpal osteometrics were measured for stature estimation, according to 
Meadow and Jantz (1992).  Males were estimated to have a living stature of, respectively, 166.9 cm and 
165.82 cm, which represents quite high values but are coherent with the values obtained by Silva (1993: 
183-185) for the artificial cave of São Pedro do Estoril II and those obtained by Ferreira (2002) for Grutas 
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do Poço do Velho, also artificial caves. Given the standard deviation of the method, it is possible that 
both bones belong to the same individual. 
 
Close observation of sets of adult bones, organized by anatomical region revealed a pattern in the 
presence of a more robust individual and a more gracile one, in almost all anatomical regions: 
• In the hand, right metacarpal III (20040909) and right metacarpal II (20040926) are both robust. 
• In the os coxae, right portion 20040933 and left portion 20040907 are both robust. 
• The patellae clearly belong to two individuals: one more robust, with right and left patellae with 
woven bone deposited on the posterior surface of the apex (20040903 and 20040812); the 
second individual, more gracile, is represented by both patellae 20040905, 20040904. 
• The only clavicle portions represented are both very gracile (20040818 and 20040819). 
• The foot bones provide the most interesting matches:  
• right and left tali (20040901 and 20040928, respectively) are gracile, while right talus 
20040929 is robust.   
• Right Metatarsal V (20040805) is gracile, while right metatarsal V 2004080.4 is robust. 
• Left calcaneus 20040902 is gracile, while calcaneus 20040809 is robust 
• Long bones of the lower limbLower limb are only represented by tibia and fibula fragments.  
• Femur is absent.  Tibia fragments are all robust, with strong muscle insertions and the same 
pattern of woven bone deposition, in this case below the tibial tuberosity. The fibula fragment also 
exhibits the presence of woven bone on the distal diaphyseal third.  
• The upper limb bones include the fragments of two different radii, one more robust (20040913, 
20041001) and a second, more gracile, one (20040914 and 20041009) the humeri fragments also 
exhibit a double pattern – robust (20040911) and gracile (20040912). 
•  
From the analysis of bone morphology and characteristics in this assemblage, we may conclude that 
adult remains in Anta da Arruda represent the remains of two individuals, possibly one male and one 
female, if we accept robustness as a possible indicator of sex.  Although we can never achieve certainty 
on this assessment, it is likely that the remains of two adults and four children are represented in this 
assemblage.  One of the adults, more robust, shows a series of skeletal fragments with woven bone 
deposition (patellae, fibula, tibia, os coxae), possibly due to a non-identifiable pathological condition. 
 
Conclusion 
Anta da Arruda was excavated by José Leite de Vasconcelos in 1898 (Vasconcelos 1915).  From his 
notes, it is known that excavation was rapid – 2 days – and that the chamber of the tomb only contained 
0.5 metres of sediment, covering the bedrock. Few artefacts were collected.  Later, the Leisners 
published the tomb plan and grave goods (1965) but human remains had never been analyzed.   
The present study concentrated on the assessment of site integrity and excavation procedures, 
quantification of number of individuals represented and possible osteobiographic notes.  Results 
obtained indicate that the site was possibly well excavated (considering nineteenth century techniques) 
and bone collection was thorough.  The absence of femora, crania and associated teeth might be the 
result of funerary practices where portions and identifiable portions of the skeleton are removed and 
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transported elsewhere.  The integrity of the assemblage is suggested from the coherence of the remains, 
indicating the presence of two adults and four subadults in the tomb. One of the adults is clearly more 
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The following information was largely collected between the months of May and August, 2007, 
with the Carcavelos dataset being produced over a longer period (August 2006 – August 2007). 
What is presented herein has been limited to basic demography (i.e.; minimum number of 
individuals and subadults present per site). Information gathered to produce health and genetic 
profiles from these remains has been recorded in varying degrees of completeness. This 
information is not reported here; further study to both complete these datasets as well as evaluate 
their legitimacy with tests of error remains to be carried out. 
Basic methodology is outlined in the following section. The results from the seven sites are then 
presented by order of their size, each site treated as a separate subsection. Finally, 




Each tooth from these seven sites was identified and catalogued in the MegaOsteo Access 
database. In addition to indicators of health and morphological variation (not reported here), age 
estimates were recorded where applicable (from crown and root development in isolated teeth, as 
well as tooth eruption patterns in those which are in situ). These estimates are based on standards 
derived from modern European populations (Ferembach et al. 1980; Moorrees et al. 1963; 
Fanning 1961), and faithfully represent those individuals whose dentitions are still forming (i.e.; 
individuals under twenty years of age at death, or, subadults). These estimates are easily recorded 
by observing the stage at which a specific tooth has developed (i.e.; the root is half formed, the  
crown is complete, etc.), and then ascribing the age in years for an individual whose tooth 
corresponds to that stage of development. 
Attaining the minimum number of individuals from isolated or largely isolated dental remains can 
be a daunting task when multiple tooth types are used. The necessity to go beyond the 
straightforward, most repeated tooth type (MRT) depends on the composition of each collection. 
It is not uncommon to observe the presence of subadults outside of the individuals represented in 
the MRT. The difficulty of this undertaking comes from an inability to confidently assign multiple 
teeth to a single individual, as well as the complication of minimizing the chances that teeth from 
the same individual are being considered as belonging to separate individuals. For an exaggerated 
example, a collection of teeth may include 15 completely developed permanent maxillary left 
second molars (UM2Ls), and 10 partially developed deciduous maxillary left canines (ducLs). 
The MRT is 15, but the MNI is 25, as the ducLs could not have come from the same individuals 
as the UM2Ls. Exactly which teeth are used to obtain MNI is stated for each collection.
Determining the number of subadults present in each collection is treated similarly to determining 
MNI. Subadults are identified based on developmental age estimates, and then cautiously divided 
into age cohorts based on two criteria: they are 1) repeated teeth of one type and side with a 
similar developmental age estimate, and 2) mutually exclusive of age estimates of other teeth, 
placing them in separate age cohorts. That is, an MNI per cohort is established by examining all 
subadults in all tooth types, and determining which developing teeth could or could not belong to 
the same individuals; the figures for each cohort are then combined.
Since normal variation in the timing and sequence of dental development can range by up to two 
or more years, age cohort perimeters must be defined so as not to miscalculate the number of 
subadults present by misplacing multiple teeth from a single individual in different cohorts. For 
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example, a second molar with a partially developed root could belong to an individual as young 
as 10, and a third molar with a partially developed crown could belong to an individual as old as 
15; they could both also belong to a single twelve year old individual. If more individuals could 
be represented in a cohort of 10-15 years at death, then a five year range is used to include the 
maximum number of individuals in that cohort. However, if more individuals could be 
confidently represented in 9-11 and 14-16 years at death cohorts, the second molar with the 
partial root and the third molar with the partial crown would both be removed from the count 
since they could belong to individuals in either cohort (distorting the number of individuals 
represented in each cohort). 
Smaller age cohorts may point to more individuals, but due to variation in the timing of 
development, more conservative placement of teeth in broader age cohorts reduces the chances of 
counting one individual more than once in different age cohorts. The specific perimeters for each 
cohort are always dependent on the composition of each collection, and are stated for each of the 
following collections.
3. RESULTS
The following subsections detail the MNI and minimum subadult estimates from the 4908 teeth 
studied from these seven sites. In brief, these estimates are:
        Site                               MNI            Minimum subadult presence 
Pedras Grandes                            5     2
Casal do Penedo 10  1
Carrascal 10  4
Trigache 2 22 10
Estria 43 18
Monte Abraão 61 25
Carcavelos 74 40
A clear trend in the representation of subadults is immediately noticeable. A mean subadult 
presence of 45%1 is calculated for this group of funerary sites. Details for each site are included 
below in their individual sections.
1 The Penedo collection, as stated in Section 3.2, may not be representative of the population from whence 




3.1 PEDRAS GRANDES --------------------------------------------------------------
COLLECTION STATUS.
The dental remains from the dolmen of Pedras Grandes include 68 individual teeth: 96% (65/68) 
are isolated, 4% (3/68) are in-situ, and 87% (59/68) are fully identified. Of the fully identified 
teeth, 54 are permanent, and 5 are deciduous (see Figure 1.1). The remaining dental material 
consists of unidentifiable root fragments (4 additional entries in the MegaOsteo Access database). 





















































Figure 1.1. Permanent tooth distribution at Pedras Grandes.
MNI (n=5) AND SUBADULT PRESENCE (n ≥2). 
From the dental remains, a minimum of five individuals are represented in the collection, 
including two subadults. These figures are derived entirely from permanent mandibular left 
second molars (LM2L), of which two (6373901 and 6373912) are incompletely developed and 
represent individuals between five and ten years of age at death. All other teeth in the collection 
which can be used to estimate age (including the five deciduous molars illustrated in Figure 1.1) 
offer ages already represented in the LM2Ls.
4
4
3.2 CASAL DO PENEDO ---------------------------------------------------------------
STATUS.
The human dental remains from the dolmen of Casal do Penedo consists of 85 teeth: 76 (89.4%) 
are in situ in 33 maxilla and mandible fragments, and 9 (10.6%) are isolated. This is in stark 
contrast to most dental collections from the region and era, as alveolar bone has generally 
deteriorated and most teeth are found isolated. Yet closer examination the Penedo teeth reveals 
that 71 (83.5%) are buccal (in the cheek); of those, 52 (61.1%) are molars (see Figure 2.1). The 
33 jaw fragments have an average 2.4 empty alveolar sockets (indicating post mortem loss of 
those teeth), and 2.3 teeth remaining in situ (ranging from up to five in situ and eight empty 
sockets per fragment). Although it is difficult to be certain, it appears the 75 empty sockets’ worth 
of missing teeth would provide an unquantifiable amount of additional information; as a result, 
health, genetic, or demographic profiles achieved from this dental collection could be considered 
skewed, or partial. However, basic demographic information has been collected and is presented 
herein.


























































Figure 2.1. Permanent and deciduous tooth distribution at Casal do Penedo.
MNI (n=10) AND SUBADULT PRESENCE (n ≥1)
Casal do Penedo contains a minimum of 10 individuals represented by jaw fragments with and 
without teeth in situ, and isolated teeth. Nine of these individuals may be considered “adult,” as 
they have either fully erupted dentitions, or there is no trace of developing teeth left in the 
containing jaw fragments. Table 2. 1 illustrates the fragments and teeth that constitute the MNI.
The nine isolated teeth, which included elements of a subadult dentition, could not be confidently 
considered as having come from separate individuals (i.e.; they could be from those existing jaw 
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fragments). These are not displayed in Table 2.1 - nor are mandible fragments. The maxillary 
fragments illustrated serve to display the actual elements used to obtain the MNI. Note that these 
fragment matches are not meant to imply specific individuals’ arcades have been reconstructed: 
they represent only potential matches where two or more elements could not be confidently 
considered as having come from separate individuals.
Table 2.1. MNI from jaw fragments at Casal do Penedo (“*” denotes an empty alveolar socket)
      Adult maxillary right Adult maxillary left  
Inventory nº M3 M2 M1 PM4 PM3 C I2 I1 I1 I2 C PM3 PM4 M1 M2 M3 Individual nº
177.0061.220         * * a b c    
177.0061.227 c b a * * * * *         1
177.0061.224 c b a * *            
177.0061.233               a * 2
177.0061.221         * * a b c *   
177.0061.228   a *             
177.0061.231      * a *         
3
177.0061.216         * a * * b c d e
177.0061.226 e d c b a            4
177.0061.217            e d c b a
177.0061.222  a b c             
177.0061.232     * * * *         
5
177.0061.225  a * * * * * *         6
177.0061.230    * b a * *         7
177.0061.218            * a b c d
177.0061.223 * * * * * * * *         8
177.0061.219               a b
177.0061.229    d c b a *         9
Deciduous maxillary um2 um1 uc ui2 ui1   ui1 ui2 uc um1 um2  
177.0061.251    a             
177.0074.004                 
Deciduous mandibular lm2 lm1 lc li2 li1   li1 li2 lc lm1 lm2   
177.0061.249   b a * * *          
177.0061.250          * * * a b   
10
At least one subadult was identified among the fragments and isolated teeth. Deciduous molars 
both loose and in situ were identified, but none were of a repeated type and side, suggesting they 
could have all come from the same individual. In addition, three developing permanent teeth were 
identified in the maxillary and mandibular crypts of the fragments containing the deciduous teeth 
(UI2R 1770061251b; LM1R 1770061250c; LCR 1770061249c); all corresponded in 





The Carrascal dental remains include 126 permanent teeth (one, 0538.0009.15, is an apparent 
supernumerary tooth and has an unspecific designation) and 5 deciduous teeth. Several fragments 
of maxillary molars provide an additional entry in the MegaOsteo Access database. 
MNI (10).
There are a minimum of 10 individuals present in the dental remains of Carrascal, including at 
least four subadults (described in the next section). The MNI is derived from eight fully formed, 
permanent left mandibular canines, and two deciduous left maxillary second molars (for 
distribution of all teeth, see Figure 3.1). The deciduous molars are considered to be from 
additional individuals because they would not likely have been present in the same mouths as any 
of the fully developed permanent canines.




























































Fig. 3.1. Permanent and deciduous tooth distribution at Carrascal.
SUBADULT PRESENCE (n ≥4).
Nine developing permanent teeth and five deciduous teeth point to the presence of at least four  




Minimum subadult presence 
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Fig 3.3. Approximate age estimates and number of subadults present in Carrascal.
The individual in the under-five years-at-death cohort is represented by a deciduous incisor 
(0538.0009.29), and one individual in the 5-9 years-at-death cohort is represented by an 
incompletely developed permanent incisor (0538.0009.02). Repeated deciduous second molars 
(0538.0002.48 and 0538.0002.50) point to the presence of more than one individual under 10 
years of age at death, but they could each belong to one of the individuals represented by the two 
aforementioned incisors. At least one individual in the 10-14 years-at-death cohort is represented 
by a permanent second molar with a root nearing completion (0538.0002.04). Finally, at least one 
individual in the 15-20 years-at-death cohort is represented by maxillary and mandibular third 
molars with their roots nearing completion (0538.0002.36 and 0538.0002.02).
3.4 TRIGACHE 2 ------------------------------------------------------------------------
COLLECTION STATUS.
The dental remains from Trigache 2 include 329 individual teeth: 90% (296/329) are fully 
identified, 95% (314/329) are isolated, and 5% (15/329) are in-situ. The remaining dental material 
consists of unidentifiable root fragments (8 additional entries in the MegaOsteo Access database). 
Trigache 2 exhibits an irregular distribution of identifiable dental remains. Some tooth types are 
entirely missing from the collection, but were not necessarily lost between deposition and 
recovery or overlooked during excavation. For example, although tiny and fragile deciduous 
mandibular incisors are not found in the collection (see Figure 4.1), there are also virtually no 
permanent mandibular premolars despite the number of permanent maxillary premolars (see 
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Figure 4.2). This phenomenon is more likely the result of post-excavation management of the 
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Fig 4.2. Permanent tooth distribution at Trigache 2.
MNI (n=22).
A minimum of 22 individuals can be identified at Trigache 2, including ten subadults (described 
in the following section). Although MNI is derived from multiple tooth types, 19 individuals are 
represented in the permanent left maxillary canines (UCLs) alone. In addition, several individuals 
represented by deciduous canines can be added to that figure. As each of the five deciduous left 
9
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mandibular canines (dlcLs) had, at the very least, a fully developed root, it is unlikely that the 
developing permanent canines T2179032308 and T2179032376c would have existed in the same 
mouth as any of the deciduous canines. Therefore, MNI can be derived from the five deciduous 
canines along with all but the two developing ULCs (that is, 17 fully developed UCLs and 5 
dlcLs equals 22 individuals). The figure of 22 individuals is corroborated by examining the 
permanent right mandibular canines (LCRs), as the developmental stage of one of the 18 LCRs 
suggests it would not likely have been found in the same mouth as any of the deciduous canines 
(that is, 17 fully developed LCRs and 5 dlcLs equals 22 individuals). 
SUBADULT PRESENCE (n ≥10).
At least ten subadult individuals can be identified in four separate age cohorts. Figure 4.3 
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Fig 4.3. Approximate age estimates and number of subadults present at Trigache 2.
The three individuals likely under five years of age at death are represented by three deciduous 
canines with their roots still developing (T2179032390, 393, and 396); the three individuals in the 
5-9 years at death cohort are represented by both lower first molars (T2179032131, 155, and 158) 
and upper first incisors (T2179032012, 016, and 022); the 10-14 years at death individual is 
represented by a premolar with an incomplete root (T2179032229), the three individuals in the 






Preliminary analysis of the human dental remains from the dolmen of Estria provides basic 
demographic detail for the burial population within the monument. The catalogue created entails 
906 (89.3%) fully identified teeth (834 permanent; 72 deciduous) as well as 98 (9.7%) identified 
only as far as field and/or jaw (for example, “lower premolar,” or “canine,” respectively). Again, 
these values (see Figure 5.1) emphasize the difficulty in assessing health and demography in 
collections of largely isolated teeth (only 3.0% of the Estria dental remains are in situ). An 
additional 19 nonspecific root and enamel fragment entries are detailed in the MegaOsteo Access 
database.








LI LM LPM UPM UI All C UM
Fig. 5.1. Permanent teeth identifiable only by field at Estria. *Note that in the “All C” group there is no 
distinction between jaws in unidentified canines.
MNI (43).
Due to the limited scope of analysis performed, dental MNI estimates using more than one tooth 
type cannot be completed. The MNI for Estria is derived entirely from permanent maxillary right 
first molars (UM1Rs), of which there are 43 (see Figure 5.2). Although numerous deciduous teeth 
have been identified (Figure 5.3), it is unclear how many younger individuals represented by 
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Fig. 5.3. Deciduous tooth distribution at Estria.
SUBADULT PRESENCE (n ≥18).
At least 18 subadult individuals are found within the dental remains of Estria (Figure 5.4). In the 
less than five years at death cohort, at least six individuals are represented by permanent 
maxillary right first molars developed at least enough to have completed crown formation but 
root development no further than initiation (71952063, 71952078, 71952086, 71952110, 
71952113a, and 71952068).2 In the 5-11 years at death cohort, at least six individuals are 
2 Within this cohort, at least two individuals likely under the age of two are represented by the presence of 
two deciduous mandibular left canines (dlcLs) with partially developed roots (71955217 and 71956134). 
12
12
represented by maxillary third premolars at developmental stages between completed crowns to 
incomplete roots. In the 12-20 years at death cohort, at least four individuals are represented by 
maxillary left third molars (UM3L) with crowns completed but no root development (71952080, 
71952085, 71952087), and one with a partially developed root (71954069). Four UM3Rs offer 
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Fig. 5.4. Subadults by age cohorts in the dental remains of Estria.
While it is possible they may have belonged to individuals other than those represented by the developing 
UM1s, due to normal variation in dental development it is impossible to know for certain. These incisors 
probably represent the youngest individuals in the dental remains of Estria. 
13
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3.6 MONTE ABRAÃO ---------------------------------------------------------------------------
Collection status.
The dental component of the dolmen of Monte Abraão offers a large collection of human teeth for 
study. An expansive catalogue has been created, entailing some 1486 dental entries and includes 
1131 identifiable permanent teeth (Figure 6.1), 150 identifiable deciduous teeth (Figure 6.2), and 
166 identifiable only by their respective fields and jaws (i.e.; “permanent mandibular incisors” or 
“maxillary premolars”). These values (see Figure 6.3) emphasize the difficulty in assessing 
health and demography in collections of isolated teeth. Only 68 teeth are in situ (4.6%), while the 

















































Fig. 6.1. Permanent tooth preservation at Monte Abraão. 
MNI (61).
A conservative MNI estimate for Monte Abraão is derived from multiple tooth types. This 
conservative value is more reliable than rote tooth count, and is obtained using 47 positively 
identified, permanent maxillary left canines (UCLs), and 16 deciduous maxillary right second 
molars (dlm2Rs). Two of the UCLs exhibit clearly developing roots, and have been discounted 
from the tally so as not to distort the MNI by repeating subadult individuals represented in the 
dlm2Rs. Therefore, 45 UCLs + 16 dlm2Rs = >61 individuals.3 
3 A higher tally of UI1Ls (68) is accessible in the MegaOsteo database, but because many of those incisors 
are excessively worn, it cannot be absolutely certain they are as specifically designated. Using UI1Ls and 
dum2s to achieve MNI follows a similar process as that using UCLs and dum2Rs, but the conservative 
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Fig. 6.2. Deciduous tooth distribution at Monte Abraão.
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Fig. 6.3. Teeth identifiable by field only at Monte Abraão.
SUBADULT PRESENCE (n ≥25).
A minimum of 25 subadults can be observed in Monte Abraão (see Figure 6.4).
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Fig. 6.4. Subadult distribution at Monte Abraão.
In the under-five years-at-death cohort, at least five individuals are represented by a number of 
deciduous teeth with their crowns or roots still developing4. In the 5-9 years-at-death cohort, at 
least 13 individuals are represented by permanent maxillary left first molars with roots between 
the initial stages of development and completion; the 10-14 years-at-death cohort is represented 
by at least six individuals by six permanent maxillary right third premolars with roots nearing 
completion.5 At least two individual are represented in the 15-20 years-at-death cohort by 
mandibular third molars with incompletely developed roots (178206045 and 178206049). 
4 Two sets of deciduous maxillary first incisors with incompletely developed roots (178195001, 178195002, 
178195056, and 178274001) point to at least two individuals under two years of age at death; these 
individuals may be further isolated within this cohort and probably represent the youngest individuals 
present in the dental remains of Monte Abraão.





The dental remains from the Dolmen of Carcavelos offer the largest collection of teeth for study 
in this series, with 1791 individual entries in the MegaOsteo database. There are 1451 fully 
identified teeth (81.0%): 1229 of which are permanent (Figure 7.1), and 222 deciduous (Figure 
7.2). Finally, 213 teeth are identified only by their respective field (Figure 7.3), and an additional 
127 teeth or tooth fragments have unspecific identification (i.e.; anterior tooth roots, etc.). 
With 96.4% of the teeth isolated, the inability to identify all teeth presents difficulty in assessing 
even basic demography. Some unidentified teeth, if fully identified, could add to a minimum 
number of individuals (MNI) estimate, or subadult presence. Despite this issue, and allowing for 
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Figure 7.2. Deciduous tooth distribution at Carcavelos.
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Figure 7.3. Teeth identified only as far as field at Carcavelos.
MNI (74).
A minimum of 74 individuals can be identified using permanent maxillary left first molars 
(UM1Ls) alone. No other tooth types – including all deciduous teeth – exhibited developmental 
stages alluding to individuals outside of age ranges already represented by the UM1Ls.
SUBADULT PRESENCE (n≥40).
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Figure 7.4. Minimum number of subadults per age cohort present.
In the under five years at death cohort, at least seventeen individuals are represented by 
permanent maxillary left first molars (UM1Ls) whose development had not exceeded the initial 
stage of root formation. The 5-10 years at death cohort is similarly represented by UM1Ls, and 
includes at least 11 individuals represented by UM1Ls with incompletely developed roots.6 In the 
10-15 years at death cohort, at least six individuals are represented by maxillary left third molars 
(UM3Ls) whose roots had not developed beyond initialization. In the 15-20 years at death cohort, 
a minimum of six individuals are represented by mandibular right third molars (LM3Rs) with 
incompletely developed roots.
6 This figure (n≥11) is corroborated by maxillary left third premolars (UPM3Ls) with completed crowns but 
incomplete roots.
4. RECOMMENDATIONS.
A base of knowledge has been constructed using the human dental remains from the seven 
preceding sites. A single interpretive observation from this report is the trend in subadult 
presence. In almost every case, nearly half of each population is under 20 years of age at death. 
Given the appearance of so many young individuals, it stands to reason there should be ample 
unworn tooth crowns to provide accurate morphological trait analysis and the subsequent 
production of genetic profiles for each group of individuals based on their morphological 
variation. This analysis has already commenced, but further study is necessary to ensure the 
reliability of the existing observations before biological distance can be approximated. 
The oral health of these groups can be quantified using data already gathered. Indicators such as 
the prevalence of carious lesions and developmental defects have been recorded in six of these 
seven sites. This work may be strengthened with alternate observations, but health indices can be 
produced with existing data. Such comparative analysis may reveal major health and dietary 
differences between these groups.
Finally, indicators of cultural activity – that is, unique, non-biological observations – have been 
recorded anecdotally in these groups. More systematic study of the cultural use of these teeth, 
specifically on indications of the use of teeth as tools, may provide information on group activity 
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PRELIMINARY REPORT ON THE DENTAL REMAINS OF CASAÍNHOS.
STATUS.
The Casaínhos dental collection consists of 248 teeth, representing at least 14 individuals. Of the 201 
(81%) which have been fully identified, 17 are deciduous (see Figure 1) and 184 permanent (see 
Figure 2). As with any collection of isolated teeth, an inability to confidently reconstruct the arcades 
(jaws) of individuals presents the researcher with the difficult task of ensuring biological data is not 
misconstrued so as to inflate or diminish any value during analysis. Even a simple question, such as 
quantifying the minimum number of individuals (MNI), or subadults presence, is challenging. This 
preliminary report serves to define only these most basic demographic values; a more detailed 
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Figure 2. Permanent tooth distribution.
MINIMUM NUMBER OF INDIVIDUALS (n=14)
The dental remains of Casaínhos point to a minimum of 14 individuals. Although the number of 
permanent maxillary right first incisors (UI1Rs) provides the highest single number of any tooth type, 
the MNI is derived from two other types. Ten permanent mandibular right third premolars (10 
LPM3Rs) and four deciduous maxillary left second molars (4 dum2Ls) are combined for the MNI 
after ruling out the possibility that any of the LPM3Rs and dum2Ls could have belonged to the same 
individuals. This was determined by examining the formation stage of each tooth and, where possible 
(i.e.; where teeth had not yet finished forming), estimating the age at death for the individual who 
once held that tooth in their mouth.1 Given the LPM3Rs had all completed development, they were 
from individuals most likely over the age of ten; the dum2L tally was added to that of the LPM3Rs, as 
they would have come from younger individuals. 
SUBADULT PRESENCE (n≥8).
Within the 14 individuals identified in the Casaínhos dental remains, a minimum of eight subadults 
can be documented. This figure is derived from a number of deciduous and developing permanent 
teeth, which were used to collect age estimates in individuals whose dentitions were still forming. 
Subadults are thus distinguished from each other based on 1) repeats of a single tooth type with 
similar age estimates, and 2) mutually exclusive age estimates from other teeth (placing them in 
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Figure 3. Minimum number of subadults present at Casaínhos.
In the under-five years at death cohort, three individuals are represented by a number of developing 
deciduous teeth, including two mandibular second molars (dlm2Rs 0449 and 174337161), as well as a 
permanent first molar (LM1R 0411). In the 5-12 years at death cohort, two individuals are represented 
by two developing premolars (UPM3Rs 174337033 and 0562). In the 12-18 years at death cohort, 
three individuals are represented by three maxillary third molars with partially developed roots 
(174337165, 174337182, and 0594). All other developing dental remains cannot be excluded from the 
age ranges provided by these eight teeth.
DM Boutilier 2007
1 Ferembach, D., Schwidetzky, I., and Stloukal, M.






































































etiquetas  MNA  713.5570  e  MNA  713.5571.  Carecemos  de  informação  estratigráfica 
referente ao(s) contexto(s) arqueológico(s) onde foram recuperados, sendo assumida a 
sua  pertença  a  uma  cronologia  Calcolítica.  Esta  condição  e  o  número  reduzido  de 
material impedem realizar qualquer interpretação ou avaliação sobre o seu significado.     
 




A  maioria  dos  restos  apresenta‐se  bastante  corroída.  As  raízes  da  vegetação 
envolvente foram responsáveis pela destruição de parte das superfícies dos ossos. As 





































































Ovelha/Cabra:         



























na  superfície  de  oclusão  dos  dentes,  constata‐se  a  ocorrência  de  um 
ovicaprídeo juvenil e um bovídeo adulto; 
(iii) As marcas de mordedura de um canídeo em alguns dos restos sugerem que 
a  incorporação  dos  restos  no  contexto  sedimentar  não  foi  um  processo 
imediato,  permitindo  o  seu  acesso  a  animais  comensais  ou  pequenos 
predadores; 
(iv) A  única  marca  de  corte  presente  numa  costela  de  ovicaprídeo  indicia 
manipulação antrópica, podendo alguns destes  restos derivar de consumo 
humano; 





















































Arquivo José Leite de Vasconcelos. Biblioteca do Museu Nacional de Arqueologia. Caixa 6 
(A-B): Apontamentos por proveniência: Anta da Arruda (Arruda dos Vinhos). 
 
[Caderno de campo da intervenção de J. L. Vasconcelos na Anta da Arruda] 
[Página 1] 
 “Relatório da exploração da anta do «Casal das Antas de Baixo» (Arruda) 
28-X-98 [ilegível] 
 [Tomo] nº 22” 
 
[Página 2 em branco] 
 
[Página 3] 
 “1º dia (28-X-98): 2 homens” 
[planta da anta com indicação numerada da localização dos achados, alguns escritos 
invertidos. Na parte inferior, escrito invertido] “ossos humanos a ½ m” 
 
[Nas partes laterais do corredor, lado Norte escrito “não há nada”, do lado Sul “não há 
vestígios de esteios da galeria”. Há ainda indicação para “largura do espaço ~0,47” entre os 
esteios H e G e pequena legenda por trás a cabeceira, um pequeno símbolo rectangular e 
escrito invertido“– Ossos”] 
 
[Página 4 em branco] 
 
[Página 5] 
 “f. e c. da Arruda 
 
 A anta fica dentro do casal, junto da casa (a S) tão perto, que entre elle e a casa só 
fica uma passagem de uns 2 m – Não tem nome comum; mas vê-se que teve [ilegível] o de 
anta, e que alli havia mais, pois o sítio se chama das Antas. A pouca distância, a 1 kil. ou 
nem tanto, a NE., fica o casal das Antas de Cima, mas lá não se conhecem antas (só [ileg.] 
tal forno romano (?) que fica indicado na [ileg.].” 
 
 Em (1)+(1)+(1) ossos humanos dispersos; caco preto [sob esta frase, outra riscada 
referindo a mesma informação] 
 
 [desenho da secção estratigráfica dentro da anta 
1ª camada “0,09 “ “chão n.al” 
2ª camada “chão mexido, entulho e terra vegetal e alguns objectos” “0,42” 
3ª camada “enterrada os esteios, não mexido, terra amarela, «chão de saifro», solo natural, 
solo natural”] 
 
 “Em (2) placa de schisto. Quando não marcar alturas é que os objectos estão assentes 
no meio solo natural. [ileg.]. Em (3) cylindro calcareo. Mózinha (frag.). Dente de animal em 
(4). Osso hum. em (5), Em (6) machado perfeito, assente no solo natural. Em (7) a fina faca 
inteira de sílex sobre o solo n.al. Em (8) meio cylindro calcáreo no chão. (9) esquírola óssea 
uns cent. a cima do solo.” 
 
[Página 6] 
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 “O terreno da anta tem [ileg.] de horta e tem sido muito remexido e estrumado, [ileg.] 
encontrando-se prego moderno, cacos vidrinhos modernos. Compõe-se de uma só camada 
(terra vegetal e objecto) parte sobre o solo natural (terra saifrenta, saibro ? levo amostra): 
esta camada no estado actual é pequena, por a terra ter sido muitas vezes cavada, tem de 
espessura apenas m0,51.” 
 
 [nova secção estratigráfica 
topo da 1ª camada “relva” “chão natural” 
1ª camada “terra amarellada com laivos escuros” “entulho de terra vegetal com os objectos: 
terra cavadiça. Terra amarellada com laivos escuros” “0,51” No limite inferior “a”. 
2ª camada “t. amarella” “terra amarella, terra saifrenta ou solo natural ou solão” “0,77” No 
limite inferior “b”] 
 
 “O esteio F estava enterrado no solo desde a até b m0,77 Isto dá ideia de quanto 
estava enterrados os esteios abaixo do solo natural da anta, dentro do solão.” 
 
 “2º dia (5 homens) 
29-X-98 
Contin. da escav. na camera 
(10) núcleo sobre o solão 
(11) cacos sobre o solão 
(12) cacos 
(13) machado lithico no solão 
(14) goiva sobre o solão 
(15) ossos h. 
[símbolo de estrela de 5 bicos] pedra assente horizont.” 
 
[Página 7] 
 [anotação vertical na margem direita:] “Como as pedras são irregulares, estas 
medidas podem variar, tomadas noutros pontos d’ellas” 
“Pedra G: comp. da pedra até o solão: 1,97 
 larg. 1,19; espessura ~0,45} inclinado para o centro | sem aparelho 
Pedra H{ altura até o solo: 0,52 
 largura: 1,00} a prumo 
Pedra I {alt. 0,69 
 larg. 2,00} levemente inclinado para o centro 
Pedra J {alt. m3,21 
 larg. m0,96} inclinado para o centro 
Pedra A {alt. 1,02 
 larg. 2,02} inclinado para dentro 
Pedra B {alt. 1,05 
 lg. 1,12} levemente inclinado para dentro 
Pedra C {alt. 1,50 
 lg. 2,12} a prumo 
Pedra D {alt. 0,82 
 Lg 1,17}levemente inclinado para fora 
Pedra E {alt. 1,32 
 lg. 1,41 com leve inclinação para fora; quase a prumo 
Pedra F {alt. 1,82 
 lg. 1,53; espessura 0,42 | inclinado para o centro, mas um pouco para fora” 
Rui Boaventura – As antas e o Megalitismo da região de Lisboa – ANEXO 8 3 de 10
 
 “A anta está num altinho, mas que insensivelmente se confunde com o resto do 
terreno. É provável haja restos da mamoa. Ao Sul, poucos passos de dist. 2 figueiras. Terreno 
em volta, arável.” 
 
[Página 8] 
“(16) torrão com ossos h.; outros ossos hum. soltos 
(17) bella lança a 0,10 do solão e conta de ribeirite que quebraram” 
 
 “(b) 
 O solo da anta não era ladrilhado; junto do esteio C estava uma laje assente, de 0,30 
de alto, a contar do solo, de 1,20 comprimento, e de 0,73 de largura ([estrela de 5 bicos]) 
encostada ao esteio por meio de pedregulho; a superfície é aplanada, mas não bem lisa 
(a[nota em pé de página]). [“(a) Esta pedra deve ter feito parte do esteio D, pequeno e 
quebrado”] 
 “Por causa da largura, não é calço do esteio B; este está também calçado com pedra 
pequena e cal [ileg.]. Todos os esteios do lado direito (B, C, D, E, F) estão calçados com 
pedra e cal. Os próprios homens lhe chamaram cal. 
(c) o esteio D foi com certeza mais alto , pois tem vestígios de ter sido quebrado; lascou pelo 
meio, como esteio J o mais alto (muito alto!) tem fendas transversaes que um dia o fará 
rachar também. 
(d) o esteio G (da galeria) também tem vestígios de racha. 
(e) O esteio I e o esteio A (pedra-[ileg.]) também tem vestígios de quebrado 
longitudinalmente. 
(f) D’este se conclue que quasi todos os esteios (todos os da camera menos o H) foram mais 
altos, de modo que o chapéu, que já falta, pudesse ter pontos de apoio. 
(g) K pedra cahida (1,15x0,71x0,23) assente horizontalmente, que deve ter sido esteio da 
galeria. 
 
(18) vértebra hum. sobre o solão” 
 
[Página 9] 
 “A anta foi toda remexida; ossos dispersos. Os ossos e os objectos apparecem por 
toda a câmara, quasi ou à superfície do solo da anta (solão). 
No que resta da galeria não appareceu nada por ora.” 
 
[não se percebe “L : alcirineiro”?] 
“(a) Os esteios não têm aparelho, mas escolheram-se lajes com certo plaino natural; não têm 
covinhas, nem pinturas. 
O solo da anta é a superfície do solão, sem ladrilho 
 
(h) M é outra pedra tombada, mas pequena 0,70x0,47x015 que é diffícil dizer se seria esteio 
baixo da galeria; talvez 
 
(s/s) Na galeria mandei cavar até o solão no comprimento fora; até [símbolo cruz], 3 metros 
adentro do estremo do esteio F e com a largura correspondente, e não achei nem ossos, nem 
objectos, o que não admira pois a altura do chão cavadiço(entulho) até à superfície do chão 
interno, é apenas de uns 2 decimetros. 
(I) Levo amostra de caliça, que servia de [acunhar] o esteio C em c; ahi ao pé apparecera 
ossos antigos (de animais), o que prova que a caliça é primitiva. CALIÇA PREHISTORICA 
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(II) Os esteios do lado dir. (entrada) não são calçados; os da frente também não. 
(III) O modo de assentar os esteios devia ser assim: faria-se uma cova, mettia-se o esteio, e 
depois acumulava-se pelo lado de dentro pelo menos, com pedras pequenas ligadas com 
caliça.” 
“Appareceu [2 palavras ileg.] um só caquinho ornamentado [desenho do caco maior com a 
decoração] luzente como os de Pragança” 
“Mais outro” 
“Frag. de vaso de roda de oleiro” 
 
[Página 10] 
“Diante das lajes A e B havia outras lajes, a pino, como ella e portanto parallela, que se viu 
claramente terem feito parte d’ellas e cahido para dentro = do mesmo modo o esteio J está 
[ileg.] e um dia, se não se appoiarem, cahirá, Sob A e parte de B tinham feito parede 
interiormente que amparava o esteio J. Mandei desfazer tudo, para pôr o esqueleto da anta  
todo a nu; depois mandarei reparar as paredes. 
 
(19) rodelas de calcareo (frag de cylindro);vários ossos hum. 
m. dentes humanos, encontrados ao canto, sobre o solão (phalanges, costelas, dentes,etc) 
(i) A tampa devia assentar pelo menos em J, A (sobreposto da pd que tem no chão adeante), B 
(idem), E (sobreposto da parte que lhe falta , pois está rachado. Mas talvez assentasse em 
todos. 
Nem de tampa da câmara, nem das da galeria não ha vestígios. 
(j)Altura possível da camara  3,21, que é a do esteio J 
a Alt. provável da galeria à entrada da camara era 1,82, que é a do esteio F. 
 
(20) lança, ao pé da caliça, que calçava a pedra C 
 
Não achei martellos. Nem sombra de metal. 
A pedra [marcada coma estrela] foi removida; nada appareceu por baixo 
 
(IV) Só do lado esquerdo é que os esteios foram calçados, devido talvz à configuração do 
terreno. Viu-se que = abria-se um sulco, mettiam-se  os esteios, e entre elles e as paredes da 
cova punha-se caliça; a cova tinha uns 0,77 de profunde. 
Não achei settas. Achei um núcleo crystal. 
 
[Página 11] 
 [planta da anta com as dimensões gerais. Está orientada poente-nascente. Distâncias 
em metros entre pontos:] 
“a-b: 1,76 
c-d: 5,40 [plus mínus] 
d-e: 2,31 
f-g: 4,50 [plus mínus] 
h-i: 1,27 
A câmara à esq., é alinhada; à direita leve curva 
 
[Página 12] 
[planta esquemática das casas do casal e a anta] 
 
[página 13] 
[desenho da placa de xisto, em tamanho real. Igual ao desenho de V. Leisner, 1965] 
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[Manuscrito produzido por J. L. Vasconcelos para posterior publicação, com estrutura 
semelhante ao caderno de campo, remetendo-se para ele por vezes. Consta de 11 folhas] 
 
[folha 1] 
“Anta da Arruda 
 Denomino assim uma anta que fica situada no casal das Antas de Baixo, freguesia e 
concelho da Arruda dos Vinhos. [anotação no verso: “A anta está tão próxima da casa em que 
reside o casaleiro, que só medeia entre um e outra um metro ou pouco mais. Ao sul, a poucos 
metros de distancia, ha duas figueiras.”]. Perto d’este casal fica o das Antas de Cima e o 
[espaço em branco] das Mamoias; em nenhum d’estes locaes encontrei restos de edificações 
prehistoricas, mas os nomes [contam] para attestar que as houve. Pelo campo do concelho 
apparecem a cada passo instrumentos de pedra polida, de que tenho adquirido alguns, mercê 
da amizade do meu antigo condiscípulo Dr. Tito de Bourbon e Noronha, médico municipal de 
Arruda. 
 A anta de que vos vou fallar não tem nome comum. Vê-se porém que [nunca] o teve, 
ficando apenas adstricto apenas ao local. Se antes se chama casal das Antas, é que ahi 
existiram monumentos que o povo chamava antas. Por infelicidade só também chegou até nós 
um de taes monumentos. 
 A anta, como se vê da planta junta, consta actualmente de onze esteios, juntyos pouco 
mais ou menos nos primitivos lugares; ao lado ha duas lajes cahidas, K, M, que devem ter 
sido igualmente esteios. A câmara é constituída pelos esteios A, B, C, D, E, G, H, I, J; a parte 
que resta da galeria é constituída pelos outros [folha 2] esteios. Todos os esteios são de grés 
micáceo calcareifero, ou de cimento calcáreo, do Jurássico Superior. Falta já o chapéu ou  
tecto da câmara e da galeria. Esta abre para o Nascente. 
 O monumento está num altinho, que insensivelmente se confunde com o solo 
circumvizinho. É provável que contenha o resto da mamoa. O terreno cultiva-se, e a cultura 
destruiu a mamoa. Que este nome existiu [ilegível] na localidade prova-o o citado das 
Mamoas; o que aconteceu com antas, que se perdeu como nome comum, e ficou [reusado] de 
nome próprio, aconteceu também com mamôa ([nota] 1) 
(1) Sobre [ilegível] congéneres vid. a Religiões da Lusitânia. I, [sic] 
 
 Câmara e galeria utiliza-as o casaleiro para horta. Adeante do esteio A e B havia 
duas lajes cahidas, que fizeram parte d’elles; sobre estas pedras estava assente uma parede 
de pedra [meuda], que mandei destruir, a fim de poder analysar bem o monumento, e 
proceder à conveniente exploração do mesmo. Entre o esteio G e a laje K cresce um 
lacrimeiro. D’isto tudo se comprehende quão remexido não estava [palavra encontra-se 
riscada] já o monumento. 
 A escavação foi começada à entrada da câmara, [folha 3] até se encontrar o solo 
natural, e levada depois progressivamente, primeiro até o fim da câmara, depois para a 
galeria. 
 Fallarei primeiro da câmara. 
 Á profundidade de 0,51m, a contar da superfície exterior do solo coberto de relva 
achou-se o terreno virgem, ou solão, constituído por grés fino incoherente amarellado, a que 
os trabalhadores chamaram terra saifrenta ([nota] 1). (1) Saifrenta = Taibrenta. De saifro = 
saibro. O terreno que enchia a câmara era constituído por grés e terra vegetal, tinha aspecto 
avermelhado com laivos escuros. Os trabalhadores chamavam-lhe terra cavadiça. Neste 
terreno encontravam-se objectos industriaes, ossos de animaes e ossos humanos. 
 Corte eschematico” 
 [Corte designado “Fig. 1” onde se refere as camadas de 
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 “relva” (“c”) 
 de “entulho de 0,51m de altura” 
“a superfície do solo da anta” 
“solão” correspondendo a “b”] 
 
 “Com quanto eu marcasse na planta os lugares em que apareceram os objectos e 
ossos, não represento isso aqui, porque verifiquei tanto uns como outros se encontravam 
mais ou menos à superfície indiferentemente por toda a câmara, sem ordem alguma, em 
virtude do entulho haver sido muitas vezes remexido e extrumado por causa das culturas. 
 O solo ou chão da anta não estava coberto de lajes [folha 4] de como noutras muitas 
acontece ([nota]1) (1) Vid Religiões da Lusitânia. I, ; formava-o, [ilegível] disse, a superfície 
[ilegível] do solão. 
 Os esteios do lado [esquerdo - primeiramente tinha direito depois emendou para 
esquerdo mas não se percebe bem] da camara alinham muy com os outros; os do lado 
esquerdo formam leve curva. Como o esteio F estava enterrado no solo 0,77m, desde a até b 
(vid. o corte eschmático), pode calcular-se que os outros deviam estar pouco mais ou menos 
à mesma profundidade, o que dá ideia da solidez das paredes do monumento. Os esteios do 
lado esquerdo são todos calçados; fora os da frente e os da esquerda não. Assentavam-se 
d’esta maneira: abria-se um sulco até à mesma fundura de 0,77m; mettiam-se os esteios, e 
depois atulhava-se com caliça o espaço comprehendido entre elles e as paredes das covas. 
Trouxe para o Museu um pedaço d’esta caliça pehistorica, que é constituída assim [espaço 
em branco com tracejado]. Ao pé d’este fragmento, à superfície d’elle apareceram ossos de 
animaes. Os esteios não tem apparelho algum, mas escolheram-se rochas mais ou menos 
planas; não apresentam covinhas artificiaes nem qualquer insculptura ou pintura. Dimensões 
dos esteios da câmara, acima da superfície do solo da anta. 
A 
B” 
[remete-se para os apontamentos de campo] 
[folha 5] 
 “Esteios quebrados ----- (b)-(f) 
 Inclinação dos esteios--- 
 A tampa devia assentar pelo menos em (i) 
 Dimensões prováveis da câmara (j) 
 Pelo que respeita à galeria, mandei cavar ... (s/s) 
 D’este restavam no seu lugar apenas os esteios F e G; mas estavam tombados como 
disse com pedra K e M.....(g), (h). 
 Tudo quanto disse da natureza e calçado dos esteios da câmara tem applicação na 
galeria, só devo lembrar que o esteio G não era calçado. Como noutras antas acontece, a 
galeria ia estreitando à [medida] que se alongava para fora: a entrada d’ella era pois mais 
estreita que no ponto onde comunicava com a câmara. 
 A fig. $, feita segundo um desenho do meu [ilegível] Dr. Tito de B. e N., dá ideia da 
anta no seu estado actual: 
  $ 
 Passarei a agora a descrever os objectos que se encontravam na anta, nas camadas 
de entulho a-c (vid. o corte eschemático, fig. 1) 
A. Mobiliário Espólio industrial 
O mobiliário consta de objectos de pedra e de fragmentos cerâmicos. Descreverei 
primeiro uns e depois os outros. 
a) objectos de pedra 
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1. Folha Uma faca de sílex claro, de dois gumes, quasi inteiro, faltando-se-lhe só a ponta. É 
levemente encurvado, lisa da face côncava, e saliente da face convexa, de modo que até [tem] 




e na outra metade é trapezoidal [apresenta o desenho da secção]. Na extremidade inferior 
nota-se o concóide de percussão. Os bordos não foram serrilhados; contudo não estão 
completamente afiados, o que é devido aos attritos. Comprimento 0,10m; largura máxima:  
[espaço em branco]  espessura [espaço em branco]  Vid fig. $(1) Segundo o desenho do Sr. H. 
L.  Encontram-se exep. [ilegível] muitos pontos de Portugal, p. Ex. no Castro de Pragança. 
2. Fragm. Médio de folha de faca; de sílex (?). Liso numa das faces e saliente na outra, de 
modo que a secção é trapezoidal: [apresenta o desenho]. O que [eu] disse dos bordos da 
antecedente tem applicação, [ilegível] q’esta. São [ambos] este typos: Vid vid $ (1) 
3. Lança vid infra 
4. Lança vid infra 
 O sílex de que foram feitos os 4 instrumentos mencionados não provém da região em 
que está a anta. 
5. Goiva, talvez de schisto, de cor azulada. O gume ocupa pequena extensão da extremidade 
do instrumento; conserva-se portanto apurado. O corpo do instrumento, conquanto polido, 
está tosco e irregular. Comprimento 0,14m; circunferência máxima 0,065m. Vid fig. $ (1) 
Tenho encontrado [muitos] objectos [ilegível] noutras [estações] da Estremadura. Este 
objecto, apenas de ter algumas fracturas accidentaes, está com o polido tão fresco, que pode 
considerar-se como novo, inté sem uso. A substância de que é feito não provém da região. 
6. Machado de diorite, polido até meio, contando do gume, e adelgaçado no resto, mas tosco. 
Comprimento 0,18m; espessura 0,05m a 0,06m; largura do gume 0,48m. Este instrumento 
parece nunca ter servido, tão apurado conserva o gume. A rocha de que foi fabricado não 
pertence à região. Typ [ilegível] 
 
[apresenta um pequeno esboço do machado] 
 
7. Instrumento, feito da mesma rocha que o precedente. Na parte superior achatado e polido; 
na parte inferior tem vestígios de haver servido de instrumento de percussão. Parece que foi 
um machado, que depois de gasto no gume, se adaptou a percutor. São vulgaríssimos 
instrumentos d’estes 
8. – 9. Instr. 
10. Cylindro 
11. Núcleo de cristal de rocha ou quartzo hialino como outros muitos que aparecem nas 
estações. Tém frma de pyramide. Parte da superfície conserva polido natural, que noutras 
que a pedra foi rolada Esta pedra de crystal Em uma pedra de rocha rolada, como se vê 
ainda da duas superfícies polidas que conserva nas faces. D’este núcleo devia ter sido 
extrahidas pequenas folhas de faca, de que porém já não encontrei nenhuma de fora. 
12. Diversas lascas de [traços descontínuos] e de quartzito, e duas lascas de diorite, que 
fizeram parte de machado polido. 
 
[folha 8] 
13. Pedaço (de calcareo?) rolado , mais ou menos espherico. Comquanto este objecto não 
tenha vestígio algum de trabalho intencional, considero-o como destinado a percutor ou 
triturador , pois, assim como sendo um dos muitos vezes se collocavam  na sepultura obj instr 
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inteiramente novos , e já acima viu alguns que a certo passo se encontrou na sepultura 
(acima viu alguns). 
14. Pedaço de calcareo argiloso, com uma superfície polida, que muito que o instr., quando 
estava inteiro, serviu de mó ou de amoladeira. [Objectos] como este encontram-se com 
frequência. 
15. Conta de ribeirite quasi inteira. Apareceu inteira, mas um dos trabalhadores quebrou-a, 
com a enxada, sem querer. [Conta] análoga a outras que se encontram em todo o Sul e na 
Beira. 
16. Frag. de placa de schisto ornamentado. Só apareceu este frag. Foi pena não apparecer 
uma placa inteira, pois o desenho diferencia-se dos deas outras que tem appparecido pelo 
país “[rever C de V.]”. [Ilegível] placas, como mostrei nas Relig. , apparecem pelo Sul e em 
parte da Beira. 
 
[folha 9] 
b) restos cerâmicos” 




[Em duas folhas semelhantes às anteriores lista o espólio, na primeira, e na segunda faz 
referência à origem dos materiais de fora. No verso da primeira folha lista breves conclusões] 
 
“A) Espólio industrial 
a) objectos de pedra 
1. Folha de faca 




6. machado diorite 
7. instr. Diorite 
8. instr. análogo ao precedente 
9. instr. 
10. 4 fragm cylindros 
11. núcleo de crystal 
12. lascas diversas, de sílex e de machado 
13. calhau rolado 
14. frag de mó 
15. conta partida 
16. frag de placa ornamentada 
b) Frag. cerâmica 
1. ornado 
2. sem ornato 
B) Ossos 
a) humanos 
b) de animais” 
 
[no verso da primeira folha] 
 
“Conclusão 
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Enterramento 
Rochas de fora 





calcário do Cretácico superior 
núcleo de quartzo hyalino ou quartzo – de fora 
-faca inteira de sílex}fora 
-frag de facas de (?)}fora 
placa ornamentada de schisto luzente esverdeado (talvez Câmbrico) – de fora 
goiva – fora, talvez chisto 
diorite – fora 
pedra lascada – fora, talvez chisto 
pedra de afiar – calcário argill 
fora) lanças de sílex pyronaco- avermelhado 
- amarello cinzentado” 
 




[Folha, tipo etiqueta com o título] 
 
“ANTA DA ARRUDA 
(explorada por J. L. de V. em Out. de 1898) 
 
2 lanças de sílex 




4 fragm cylindro 
1 frag de placa de sch. Ornamentada 
1 nucleo de crystal 
fragm cerâmico, alguns com ornatos 
1 conta partida (ribeirite) 
lascas de sílex 
placa 
frag. de mó de grés 
ossos humanos 
seixo rolado que havia de vir a ser 
percutor 
 
Não se achou nada [ilegível] de metal” 
 
[Outra folha com descrição de cerâmicas] 
 
“Arruda 
Caco maior, com roda de oleiro. 
Parte d’elle parece ter sido revestido inteiramente de verniz negro lustroso como em Liceia 
(C. Ribeiro, p. 42) 
Barro grosseiro amassado em carvão e deixando ver pedacitos de quartzo (ou quartzite?) e 
palhetas de mica.” 
